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GROWTH 


Its Significance in Medicine Viewed as Human Biology 


By ALFRED H. WASHBURN, M.D. 
Denver 


T IS with a very real sense of humility that I accept the Borden Award from tne 
Academy of Pediatrics. I am happy to receive it in San Francisco since this was the 
scene of some of my earlier adventures in pediatrics. It is not quite polite, I suppose, to 
question the wisdom of the committee which made this award. Perhaps, however, its mem- 
bers will not be offended if I point out that I am only one member of a team—that such 
contributions as have been made from the Child Research Council during the past two 
decades are the product of the teamwork and loyalty of many investigators. A brief 
description of our institute will serve as an easy introduction to my subject. 

We are following intensively a small group of individuals. At present we have 137, 
ranging in age from birth to 25 years. Each new baby is registered in the study early in 
his prenatal career. Thus we have the opportunity of knowing something about the moth- 
er’s health and diet, as well as some beginning understanding of the family and home 
into which this new human being is to be born. Each baby is then observed frequently, 
regularly, and from many different aspects through infancy, childhood, adolescence and 
on into the mature years; for we have become an institute engaged in following the 
whole life-span of individual persons. We try to make use of the wisdom and skills from 
many fields of science. We are not using human subjects as ‘guinea pigs’’ to contribute 
new knowledge to a specific field but, instead, all fields of science are being utilized to 
contribute to an awareness of the unique individuality of each child—to an understanding 
of how his own peculiar characteristics and patterns of growth contribute to his chance 
for healthy development and happy adaptation to his environment. Our full-time research 
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staff of 26 investigators includes nine physicians whose experience covers six branches 
of medicine in addition to pediatrics; and 15 research workers whose interests, skills, 
and degrees embrace a wide variety of sciences from chemistry and mathematics to 
psychology and sociology. This entire staff is involved in the following of each child, ob- 
serving, measuring, testing in many ways, and analyzing the changes in growing structures 
and in both physiologic and psychologic aspects of developing functions. 

Working with this close-knit team of investigators, 1 have been constantly stimulated 
to think about “growth” from quite a variety of viewpoints. Many of these relate to the 
pediatrician’s problem of understanding a given individual patient entrusted to his care. 
It seems fitting, on this occasion, to present a few of these thoughts concerning the nature 
of growth in human biology. 

I have chosen to view “medicine” as “human biology” in order to stress the fact that 
both the basic medical sciences and the clinical disciplines must furnish us the knowledge 
which is essential for an understanding of some particular child as a living functioning 
biologic unit. The pediatrician is the physician responsible for guiding such an organism 
through its most significant and critical periods of growth, development and adaptation. 

When I was in medical school, the pediatrician’s responsibility for safeguarding 
healthy growth seemed rather simple. One prescribed for the baby a formula with a 
standardized number of calories and grams of protein per pound, adding vitamins A, 
C and D. Then one watched the weight gain. Ordinarily adequacy of growth and nutri- 
tion was measured by steady gains in weight. After the period of infancy very little stress 
was laid on growth problems except for the distortions caused by such gross disturbances 
as diabetes or endocrine dysfunctions. Almost the entire emphasis was on disease during 
childhood. | 

During the last quarter of a century we have learned a great deal about individual varia- 
tions during growth. We have come to realize that these are meaningful for the individual 
—that the safeguarding of health involves some insight into the individual's unique pat- 
terns of growth—that the adequate diagnosing and treating of disease in a child neces- 
sitates knowing something of the nature of that child, as well as of the peculiarities of 
the disease from which he happens to be suffering. For example, the difference in heart 
size between the smallest and the largest hearts which we have observed in healthy 8 to 10 
year old boys is greater than the amount of increase one would usually see resulting from 
mild to moderately severe involvement with rheumatic carditis. Or again, in boys under- 
going a rapid adolescent growth “purt in both height and weight, the degree and rapidity 
of increase in heart size may closely approximate that seen in a preadolescent boy with 
progressive cardiac enlargement from rheumatic carditis. It is obvious that the possibility 
of correctly diagnosing pathologic enlargement of the heart implies an appreciation of 
these individual variations and growth patterns. It would seem to be an imperative duty 
for the pediatrician to gain as much insight as possible into growth as a biologic phe- 
nomenon with all its exciting implications concerning the development of any given child 
who may be his patient. Let us then examine briefly the biologic concept of growth. 

The word “growth” seems familiar enough not only in scientific circles but in ordinary 
lay conversation. It has been used, surely, since the earliest beginnings of the study of 
biology. But, as Sir Charles Sherrington has remarked in his delightful book, “Man 
On His Nature,” the concept “took long in getting to grips with its intimate scientific 
‘how.’ Thus in a conference at Princeton in 1946 on the “Chemistry and Physiology of 
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Growth,” Paul Weiss complained that ‘Growth is a word, a term, a notion covering a 
variety of diverse and complex phenomena. It is not even a scientific term with defined 
and constant meaning.” He then goes on to show that it has been used to connote “‘re- 
production, increase in dimensions, linear increase, weight gain, increase in organ mass, 
cell muliiplication, the process of mitosis, protein synthesis,” and many other things as 
well! : 

The confusion of meanings for this simple word is dependent first, upon the fact of its 
earlier use both in biology and in common parlance before it “came to grips with its inti- 
mate scientific ‘how’ ’’; and second, upon the variety of approaches being made, with in- 
creasing momentum in the last decade or two, upon many aspects of growth. Thus papers 
appear in almost bewildering confusion from geneticists, embryologists, biophysicists, 
zoologists, pediatricians, psychologists, sociologists, chemists, virologists, mathematicians 
and many others. To me the most fascinating part of this concentration on the phenomena 
of growth by scientists from so many disciplines, in the last few years, is the way in 
which views begin to converge, results of varied investigations begin to complement each 
other, and concepts derived from so many different avenues of approach begin to become 
unified. - 

Growth does cover a multitude of phenomena but there is a unity which binds them 
all together. As we observe it in a growing child it does include increases in height, in 
weight, in size of organs; it also includes increasing functional facilities and powers of 
adaptation to varied environmental influences. Moreover, it includes the maturation of 
some functions which are present at birth only as potentialities. But what basic activities 
underlie all these varied phenomena? Our current knowledge of these processes we owe to 
the extraordinary advances of recent years in physics and chemistry applied to living 
systems. 

Of all the organized living systems which we know man is probably the most complex. 
But the size and form—the architecture of any multiple cell organism, including man— 
is the architecture of each of its millions of microscopic cells in aggregate. True growth 
is accomplished only by what goes on in these tiny cells, including the multiplication or 
reproduction of new cells, the reproduction within cells of that part of the molecular 
structure capable of further reproduction in its own image, and the differentiation of 
cells for specific functions. And if one may speak of the cell itself as having spatial and 
functional architecture, then one may say that the essential building stones for that archi- 
tecture are the proteins. The very secret of life itself seems wrapped up in these protein 
molecules. The search for more knowledge of genes, of hormones, of vitamins, of en- 
zymes, of viruses and even of cancer centers now on investigations into the nature and 
behavior of various protein molecules. No wonder, then, that the basic processes of growth 
are under such intensive research in so many fields of science! 

At risk of elaborating the obvious it should be noted that the cell must have nutrient 
material if it is to accomplish its destiny of reproduction. In fact, when we get back to the 
fundamental mechanisms of growth, at the level of the cell, then we see with increasing 
clarity what is meant by the term ‘essential foods.” Those chemical substances needed to 
maintain the complex activities of each of the millions of cells in the body must be taken 
in as food if the organism is to survive. And failure to ingest these essentials in proper 
amounts, for each cell to carry out its function of reproducing other cells in its own 
image, results in failure or distortion of the growth process of the organism as a whole. 











768 ALFRED H. WASHBURN 





Moreover, the field of nutrition offers no exception to our constant finding of in- 
dividual variation. Not every child of the same weight or age or speed of growth needs 
just the same amount of each essential food. So again the pediatrician is challenged to 
try to understand each child as a characteristic individual—not just a “case” 6 years old, 
weighing 45 pounds, but ‘‘Jane Jones’ or “Sam Smith,” who has many other recogniza- 
ble and unique traits besides weight and age. 

Where does all this leave us, as pediatricians, in our care of children? It seems to me 
that it makes our daily tasks more interesting and more meaningful. Furthermore, it 
should stimulate us to broaden our scientific interests to include the contributions of the 
biologist, the geneticist, the chemist, the biophysicist and others who are studying the 
potentialities of the protein molecule for good or ill. Through an awareness of these 
contributions we shall gain immeasurably in our understanding of the significance in 
relation to his future functioning of a given individual’s own characteristic pattern of 
growth, observed during infancy and childhood. 

An individual baby or child is, as the term implies, an indivisible unit. The growth 
of any such biologic unit involves change. The observation and méasurement of physical 
growth reveals the significant changes in the child’s structure. These are governed by the 
potentialities present in the protein molecules as they are able to express themselves in 
a given environment. They follow pathways whose patterns are susceptible of accurate 
mathematic description, ultimately understandable in terms of functioning, even though 
no two individual children’s changes are identical. In fact, it is just because each one is 
a unique being that the study of these patterns of change offers such fascinating possi- - 
bilities of contributing to our understanding of how “John” differs from “Harry.” For 
instance, the boy who is to be a very masculine youngster is already, in the first year, 
showing differences in his growth curves from those of the boy who is to be a far-from- 
masculine youngster with many gynic components in his physique and in his functioning. 

Changing structure and functjon in a given child are really inseparable. One might 
even suggest that the chief difference between the abstractions “structure” and “function” 
is merely a question of which changes slower or faster. Thus we must study structure— 
its changes during growth, its use to the individual and its variations in different children 
—in such a manner as to lead to maximum opportunity to relate the structure studied 
to the total behavior, to the individuality of the person. For example, the pattern of a 
given child’s changing bone structure at adolescence is closely related to the change in 
his basal metabolic rate, to increased food intake, to the appearance of secondary sex 
characters, and;.in girls, to the onset of the menses. However, both the chronologic age 
at which these events occur, and the precise~pattern involving speed and duration of 
these changes, will vary greatly in different children. Each child follows his own pathway 
at his own speed. Thus the safe interpretation of such findings as “bone age” or “‘basal 
metabolism” must depend upon some familiarity with the particular individual and his 
own characteristic mode of progress. 

The study of the development of functions reveais—sometimes in a striking and 
dramatic fashion—the unfolding of the individuality of the child. It may also be viewed as 
being concerned with a better understanding of the adaptive powers of the organism 
during growth. Let me give you a few simple illustrations of how observations of func- 
tional changes reveal the interactions between a unique individual and his environment. 
I shall mention, first, a healthy little girl of 5 years whose red cell sedimentation rate has 
stayed persistently well above the average—above the 90th percentile for our children. 
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Not only has it been very sensitive in its response to minor illnesses but it has also shown 
dramatic increases in rate in response to two severe infections, Complaining one day 
of vague pains in the muscles of her legs, she was taken to a doctor who had little 
appreciation of such individual variations in physiologic functioning. An erroneous diag- 
nosis of rheumatic fever was made on the basis of her relatively high sedimentation 
rate. Actually her rate that day was just at the level of her usual average during health, 
although for another one of our 5 year old girls such a level would have been consistent 
with the presence of an acute infection. 

My second example is a boy, now 17 years old. Throughout infancy and early child- 
hood he had a really extraordinary number of illnesses, most of them severe infections. 
Parents, doctors and teachers were always worrying about his frequent illnesses and his 
slenderness. But on the positive side he had a strongly masculine pattern of growth 
which tended to leanness; strong physiologic reactions to each sickness, associated with 
almost miraculous clinical recoveries from some of his most severe infections; and top 
performances on such functional tests as the bicycle ergometer. Today he is a remarkably 
healthy college lad with the strength and stamina so common in the lean wiry young 
adult. 

My last illustration involves a boy, now 15 years old. The pattern of his infant growth 
curves was much more like that of our average girl than like those of the typical boy. He 
was an exceptionally pretty boy in the preschool years. In the school years he began to show 
definite gynic characteristics both in his body build and in his tastes. Unfortunately for 
his peace of mind he is the only son of a former college athlete who dreamed of a son 
and heir who should be a real “he-man.” Imagine the difficulties and conflicts involved 
in trying to push this boy into the arena of competitive sports when not only his build 
and temperament were unsuited but actually his so-called physical fitness test showed a 
score below the girls’ average. The clashes between his unfolding developmental pattern 
and his environment have been dramatic—sometimes tragic—and often predictable. 

Increasing experiences of this sort have been stimulating us to adopt a more dynamic 
approach to the problem of understanding a given child through the observation and 
measurement of growth. They have suggested to us that we need less emphasis on the 
mere measurement of status at a given moment, or age level, and more emphasis on the 
doing of the organism—more emphasis on what the child is becoming as well as on the 
“how” and the “why” of the “becoming.” The more one considers the striking differ- 
ences between children, together with the equally striking tendency of each to follow 
consistently his own pattern of progress, the more one realizes the need for following 
every child long enough to evaluate the significance for him of his particular characteris- 
tics and of the pattern by which he grows. As my third example suggests, this is just as 
true in the realm of psychologic functioning or personality development as it is in that of 
physical growth or physiologic attributes. 

The importance of the effect of personality characteristics on the total functioning of 
the individual, in health as well as in disease, is now generally accepted. While the in- 
vestigation into the development of these traits in the early years is difficult yet it is be- 
coming apparent that the first five years represent a most important period for study. 
Thoughtful observation of the interplay between the baby and his environment may give 
valuable clues concerning the individual’s basic traits and their development or modifica- 
tion as he attempts to adapt to his environment. In a play setting, whether it be dolls or 
clay or paints, the preschool child often reveals himself. To the trained and intelligent 
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observer the child may express in his play his fears, his loves, his ambitions or his jeal- 
ousies. In a test gh physiologic efficiency the school child may demonstrate his level of 
aspiration—his drive toward better achievement. I need not dwell on the great variety of 
useful psychologic tests by means of which the psychologist and psychiatrist may often 
be of service to the pediatrician in his evaluation of the child. But I do want to emphasize 
the importance of being aware that personality development progresses hand in hand with 
the physical and physiologic growth of this indivisible biologic unit—that an evaluation 
of a given child in sickness or in health demands that careful attention be given to per- 
sonality characteristics in the child and, incidentally, in his parents. 

As we continue our studies in the Child Research Council, we are following the same 
individuals through childhood into their adult lives. We have now a score of young 
adults and four second generation babies. Year by year the kind of evidence I have been 
discussing becomes more convincing. Individual variations have meaning. The pattern by 
which each child progresses is unique but it is orderly for that child, if growth is healthy. 
The child’s own pattern holds meaning not only concerning what sort of a baby or child 
he is now, but also in regard to what sort of an older child or adult he is in the process 
of becoming. There is, of course, equally convincing evidence that environmental in- 
fluences—the nature of the setting within which growth is occurring—may alter the 
pattern to a greater or lesser extent in different children. More studies on more persons, 
carried on through more than one generation, are urgently needed in order to accelerate 
our acquisition of adequate knowledge in this field. 

This is an urgent need within the field of pediatrics, but it is more than that. It is 
difficult to think of anything the world needs more in the next 50 years than a better 
understanding of why people behave as they do; and of how we may safeguard the setting 
in which growth takes place in such a way as to produce a happier as well as a healthier 
world population, capable of living together in peace. No doubt the cynic will say this 
is an idle pipe dream. The scientist must reply that we shall not know until we have tried, 
and tried again, with the means now at our disposal as a result of the scientific advances 
of the last few decades. It seems no more an impossibility than would have seemed our 
present achievements in preventing and curing infections as viewed in 1849. In the past, 
pediatricians have always been leaders in advancing the positive aspects of preventive 
medicine. Today a more adequate understanding of human growth and adaptation is 
essential for leadership in this field. This I visualize as the most exciting challenge to 
pediatrics in the second half of the 20th century. 


2257 Ash Street 

















RETROLENTAL .FIBROPLASIA 
(II. Encephalo-Ophthalmic Dysplasia) 
Study of 66 Cases 


By W. R. HEPNER, M.D., ARLINGTON C. KRAUSE, M.D., AND 
HELEN E, NAropIn, A.B. 
Chicago 


INCE attention was first brought to retrolental fibroplasia by Terry? in 1942, several 
S other investigators have added to our knowledge and understanding of the disease. 
Many etiologic factors have been suggested, but none has been proved. Although 
retrolental fibroplasia was a rare disease 10 years ago, the number of cases observed has 
increased rapidly until now it is regarded as a common cause of congenital blindness. 
The incidence of the disease in the United States is unknown. It varies in different hospi- 
tals in one city as much as it varies from one part of the country to another. 

The pathology and pathogenesis of this disease remain as uncertain as the etiology 
and incidence. There are a few outstanding characteristics of the disease, but even these 
are not present in every patient. Prematurity is the most constant factor, yet 6 of our 66 
cases were born weighing more than 2500 gm. Retinal detachment is also common, but 
some of our cases have other primary retinal disease. The frequent association of cerebral 
and somatic defects with retrolental fibroplasia has been mentioned in a previous study.’ 

It is unwise to change the name of the syndrome retrolental fibroplasia, for the title, 
although pathologically inappropriate, is now well attached to the syndrome. This obscure 
and little understood subject would be only further confused and complicated by such a 
change. When the etiology is discovered, the proper name may be given, just as the diag- 
nosis congenital cataract now may be changed in many instances to rubella cataract. 


STATISTICS 


To aid in the clarification of the problem of retrolental fibroplasia, a survey was made 
of all infants with the disease seen at the University Clinics. The data obtained served to 
emphasize certain differences in the nature of the disease which are frequently over- 
looked. The statistics in this paper are from the study of 66 children in whom the diag- 
nosis of retrolental fibroplasia was made in the Eye Clinic of the University of Chicago. 
Thirty-three of these children were born at the Chicago Lying-in Hospital during the 
years 1937-1948. Certain sections of this paper are limited to these 33 patients whose 
complete maternal and infant hospital records are available. 

The first case of retrolental fibroplasia was recognized in 1937 at the University of Chi- 
cago. During 1946, 1947 and 1948, there was a striking increase in the number of patients in 
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whom the disease was found. This disease occurs primarily in premature infants. It has 
not yet been determined whether the recent increase in retrolental fibroplasia is due to 
more specific diagnosis, to a greater rate of survival of premature infants, or to a true 
increase in the disease. 

Because of this uncertainty, a survey of all infants prematurely born at the Chicago 
Lying-in Hospital was made to determine how many patients with retrolental fibroplasia 
were born each year. The history and sections of every eye in the pathologic laboratory 
were reviewed for evidence of retrolental fibroplasia. The patients with infantile blind- 
ness under the care of the State of Illinois were checked for infants from the Chicago 
Lying-in Hospital. Many pediatricians, ophthalmologists and social service workers aided 
in searching for our own cases of retrolental fibroplasia, which possibly had been over- 
looked. In 1948-1949, a re-survey of all the children born prematurely at the Chicago 
Lying-in Hospital from 1937 to 1948 was made. It was not possible to trace some of the 
premature infants born during the war years. Letters were sent to the parents of every 
surviving infant born weighing less than 1600 gm. during the years 1937-1948 inclusive, 
and to those of all infants born weighing less than 2500 gm. during the years 1943-1947, 
inclusive. With these letters was a form with questions on vision, physical and mental 
development. Any questionable replies were investigated. All prematurely born children 
who were seen in the University Clinics after the age of eight months, who did not have 
eye disease at that time, were not included in the mailing list. No attempt was made 
to follow the several thousand full term infants born in these years, since the eye lesions 
in mature infants are almost always recognized within the first weeks of life.” 


DIAGNOSIS 


Because the manifestations of the eye disease are not constant, a diagnosis of retro- 
lental fibroplasia is made from the patient’s history as well as from the examination of 
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CuartT 1. During years 1937 through 1948, 33 infants born at Chicago Lying-in Hospital de- 
veloped retrolental fibroplasia. This figure records number of cases born each year and separates 
them by birth weight. 
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CuHarT 2. This figure records infants born weighing less than 1600 gm. who survived at Chicago 
Lying-in Hospital each year from 1937 through 1948. Black areas indicate number of infants in this 
weight group who developed retrolental fibroplasia. 





The general diagnostic points that are significant in the history are: 1. prematurity; 
2. bilateral blindness occurring in the first six months of life; 3. lack of familial or 
hereditary ocular disease of similar nature. 

The detailed ocular examinations of our patients with retrolental fibroplasia have led 
us to classify these cases into four groups: 1. infantile retinal detachment; 2. retinal 
dysplasia with or without areas of detachment; 3. retinal fold or stalk with retinal dys- 
plasia or anomalies; 4. fetal primary iridocyclitis (uveitis) with or without corneal opaci- 
ties, cataracts and glaucoma. 

Any one of these forms of eye disease along with a typical history was considered 
sufhicient evidence to justify a diagnosis of retrolental fibroplasia if there were no signs 
or symptoms of other diseases. 

It is possible that these four types of eye disease are separate entities of different 
etiology and pathogenesis. There are, however, four patients who have retinal dysplasia 
and high myopia in one eye and retinal detachment in the other; three patients who have 
retinal detachment and folds or stalks in the same eye; one patient who has retinal 
detachment and iridocyclitis in both eyes. These cases bridge the four types of eye disease 
and may. justify their grouping under the one title of retrolental fibroplasia. 


INCIDENCE 


The number of cases of retrolental fibroplasia born each year at the Chicago Lying-in 
Hospital from the time the first case was seen until 1948 is given in chart 1, The annual 
number of blind infants born weighing less than 1600 gm. increased in 1946-1948. 

The true increase in incidence of retrolental fibroplasia (black areas) among the sur- 
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viving infants of birth weight under 1600 gm. (total, black and white areas) is shown 
in chart 2. The increase in number of cases of retrolental fibroplasia is not associated 
with an increase in number of surviving premature infants born at the Chicago Lying-in 
Hospital. The proportion of cases of retrolental fibroplasia among infants weighing less 
than 1600 gm. at birth increased from 6.8% from 1937 through 1945 to 30% from 
1946 through 1948. 
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CHART 3. Sixty-six patients with retrolental fibroplasia examined at University of Chicago Clinics 


are separated here according to birth weight. Majority were born weighing less than 1750 gm. Mor- 
tality is high among those infants born weighing more than 1750 gm. 


Retrolental fibroplasia has a close association with prematurity as indicated in chart 3. 
Here the 66 cases that were examined in the Eye Clinic are classified by birth weight. The 
predominant number of patients with retrolental fibroplasia were born weighing less 
than 1750 gm. The number of extremely premature infants with retrolental fibroplasia 
is somewhat related to the number of survivals at a definite fetal age because few of the 
extremely premature live. The median birth weight of infants with retrolental fibroplasia 
is around 1500 gm. The extremely premature infants with retrolental fibroplasia tend to 
live and those less premature have less chance to live. Most of our term infants with 
retrolental fibroplasia are dead. 


ETIOLOGY 


For the purposes of discussion of etiology, the cases seen in the University Clinics are 
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separated into two groups. In the first group are ocular diseases of prenatal origin and in 
the second group are ocular diseases of postnatal origin. 

The first group consists of patients with retinal dysplasia, hypoplasias, stalks and 
itidocyclitis (uveitis). Embryologically, retinal stalks and folds cannot occur after about 
the third month of gestation. According to Ida Mann,’ folds and stalks develop before 
the secondary vitreous humor is formed, about the 13 to 17 mm. stage. It would also 
seem unlikely that fetal iritis and retinal dysplasias of the type found in these infants 
occur after birth. This prenatal disease occurs primarily, although not exclusively, in 
the larger premature infants and among the few full term infants of the series studied. 

In the second group with the postnatal type of disease, the retinal separation does 
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CuHart 4, When 33 cases of retrolental fibroplasia born at Chicago Lying-in Hospital are divided 
arbitrarily between prenatal type of eye disease (stalks, septa, iridocyclitis, retinal dysplasia, etc.) 
and postnatal type of disease (retinal detachment), it may be seen that almost all those infants who 
developed postnatal type of disease were born weighing less than 1600 gm., i.e., were very premature. 
Two in the postnatal group who weighed more than 1600 gm. weighed 1750 and 1720 gm. each at 
birth. Those infants with prenatal type of disease are evenly divided between very premature and 
more nearly mature infants, including several full term infants. 


occur postnatally although some of our patients within a few days of birth were seen 
to have retinal separation. This form of the disease comprises about two thirds of the 
cases seen at the University Clinics. In the later stages of the disease the eye usually 
becomes small and atrophic. The anterior chamber is made shallow by the forward pro- 
trusion of the iris. The retina billows forward behind the lens to form a grey, opaque, 
sométimes vascularized membrane which obscures the fundus of the eye. In most of the 
cases of this type, separation occurs sometime after birth. It occurs almost exclusively in 
extremely premature infants. In several patients the eyes appeared normal at the time of 
discharge from the premature nursery, but an abnormality was found some weeks later. 
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The 33 cases of retrolental fibroplasia born at the Chicago Lying-in Hospital are 
classified according to probable prenatal or postnatal origin on the basis of the type of 
eye defect only, and according to birth weight in chart 4. 

If the cases of retrolental fibroplasia from the Chicago Lying-in Hospital are plotted 
according to the annual prenatal and postnatal type of ocular disease as in chart 4, a 
distinct difference is evident. The prenatal type is relatively constant in annual numbers 
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NORMAL MENTALLY PHYSICALLY 
EXCEPT RETARDED DEFECTIVE 
EYES 


CuarT 5. Sixty-six infants examined at University Clinics are separated arbitrarily between prenatal 
and postnatal type of eye disease in figure 5. The infants with postnatal type of defect fall near ex- 
pected percentage of mental and physical normalcy for infants of their extreme prematurity, while 
those with prenatal type of disease show marked trend toward mental retardation and major somatic 
malformations, even though many of latter type were near term births. 


and is present mainly in larger infants born weighing more than 1600 gm. The postnatal 
type increased rapidly in the last few years in the very premature infants. The prenatal 
type did not increase. 

The 66 cases of retrolental fibroplasia studied at the University Clinics are separated 
into the probable prenatal and postnatal groups without consideration of birth weight 
in chart 5. Each group is divided according to normalcy (exclusive of eye defect), mental 
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retardation with or without anatomic defect of the central nervous system, and somatic 
defect. Chart 5 demonstrates that the two types of retrolental fibroplasia are different 
in each subdivision. It would appear, therefore, that if a very premature infant has retro- 
lental fibroplasia of the postnatal type, he has a good chance of survival and, if in a 
proper environment with good care, he may live a normal life; and also, that if a near 
term infant is born with retrolental fibroplasia, the probabilities are that he will be 
greatly retarded mentally and physically and will die early in life. 

Eighteen per cent of the patients with prenatal eye disease are otherwise normal. 
Eighty-two per cent of the patients with the prenatal type of disease are mentally defec- 
tive; 52% of the patients with postnatal disease are normal; 48% of the patients with 
the postnatal disease are mentally retarded. No child has a severe somatic defect who 
does not have also a severe cerebral defect. Cerebral and somatic defects are more often 
associated with the prenatal than with the postnatal type of disease. The incidence of 
cerebral defect, somatic defect, and mortality increases in that order as the birth weight 
increases (see charts 3, 4 and 5). 


RECENT ETIOLOGIC FACTORS 


A search was made to find any possible relationship of retrolental fibroplasia with the 
use of new drugs during pregnancy or during the neonatal period. 

Sulfonamide: The sulfonamide drugs were first used at about the time retrolental 
fibropiasia was first observed and were therefore suspected. However, several of our pa- 
tients with retrolental fibroplasia are known never to have received a sulfonamide as an 
infant, or to have been exposed to the drug in utero. Also, several mothers cared for at 
the Chicago Lying-in Hospital received sulfonamides in varying doses at different stages of 
their pregnancies, delivered very prematurely, and produced infants whose eyes were 
normal and remained so. In 1944 sulfonamides were administered routinely as a 
prophylactic agent against infection in all premature infants cared for at the Chicago 
Lying-in Hospital. No change in the incidence of retrolental fibropiasia occurred. 

Iron: From October 1944 to the present time the iron preparation used at the 
Chicago Lying-in Hospital and the dosage have remained unchanged. Four drops of 
25% ferrous sulfate solution are given three times daily to each infant. No correlation 
between the increase in incidence of retrolental fibroplasia in 1946 and a change in iron 
dosage can be made, nor can this dosage of iron be said to be more than moderate in 
amount. 

Vitamins: The use of prophylactic vitamin concentrates for premature infants was 
begun at about the same time that retrolental fibroplasia was first observed. However, the 
first patients with retrolental fibroplasia seen at the University Clinics were born in 1937 
at the Chicago Lying-in Hospital and had received little or no vitamins. Oleum perco- 
morphum was used here from 1939 to 1946 (see chart 6). There was no change in 
yearly incidence of the disease from 1937 through May of 1946 (see chart 2). Then a 
multiple vitamin preparation, made water miscible by a synthetic emulsifying agent, was 
substituted for oleum percomorphum as a routine prophylactic in the premature nursery. 
This preparation was used from May 1946 through August -1948. Throughout this 
period (see chart 6, A through B) the per cent incidence of the disease in premature 
infants born weighing less than 1600 gm. was consistently six times greater than in the 
years preceding and following. Then in August 1948 a different preparation of an identi- 
cal vitamin content was substituted in the same daily dosage. With this second prepara- 
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tion, the incidence of the disease returned to its original level for the first time in 
three years. This second preparation was made water miscible by homogenization with 
gum tragacanth, but the remainder of the menstruum of the preparation is little different 
from the first water miscible vitamin preparation. 

The daily dose of vitamins used here for premature infants is high, amounting to 
15,000 units of vitamin A, 3000 units of vitamin D, 150-180 mg. ascorbic acid, and 
proportionately large doses of the B complex vitamins. When large amounts of vitamins 
are given to very small infants, large amounts of the synthetic emulsifying agent are also 
given. Since there was no change in the large dose of vitamin A when one water miscible 
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CHART 6. Percentage of infants who developed retrolental fibroplasia of total survivals born 
weighing less than 1600 gm. at Chicago Lying-in Hospital is shown for each year for 1943-1945, and 
for each 6 mo. during 1946-1948 and first half of 1949. At time indicated by arrow A, administration 
of first water-miscible multiple vitamin preparation was begun at Chicago Lying-in Hospital. At arrow 
B, a second preparation, different only in method of water solubilization, was substituted for 
first. Figures for first 6 mo. of 1949 are now complete. 


preparation was substituted for another, and since there was a great decrease in the inci- 
dence of the disease at that time (see chart 6, B), the change cannot be attributed to the 
withdrawal of vitamin A, but would seem more likely to be due to some other part of 
the preparation, such as the emulsifying agent. 

It is of interest that these infants who received this synthetic emulsifying agent and 
acquired the postnatal type of retrolental fibroplasia compose the entire recent increase in 
the disease at the University of Chicago. There was no other change in neonatal manage- 
ment that coincides with both the rise and the fall in incidence of the disease. It might 
seem justifiable to speculate that this emulsifying agent is toxic to immature and rapidly- 
growing organisms. This emulsifying agent cannot be the prime cause of the disease 
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since the disease occurred at the University of Chicago both before and after its use. 
However, some clue to the cause of retrolental fibroplasia may be offered by this experi- 
ence. 
CAUSES OF PREMATURITY 

Since about 90% of all the cases of retrolental fibroplasia studied in the University 
Clinics were born weighing less than 2500 gm., and 75% were born weighing less than 
1600 gm., the relationship of prematurity and its causes to retrolental fibroplasia was 
studied (see table 1). 

TABLE 1 


CAUSES OF PREMATURITY OF INFANTS WITH BirTH WEIGHT UNDER 1600 cm. 























| Chicago Lying-In Hospital Survivals 
. Range by Dunham 
Cause of Prematurity in Per Cent % Without % With 
Fibroplasia Fibroplasia 
No known cause 20.7-64.7 29/154* 18.8 4/26* 15.0 
Multiple birth 6.3-22.9 17/154 11 3/26 11.5 
Toxemia 5.2-29.9 40/154 26 4/26 15 
Bleeding (total) 4.0-27.7 36/154 23.3 8/26 30 
Placenta praevia 1.5- 4.4 15/154 10 3/26 45:5 
Abruptio placentae 1.3- 5.1 12/154 7.8 2/26 7.5 
Other causes 1.2-18.2 9/154 5.8 3/26 11.5 
Premature rupture of membranes 0.4-20.9 21/154 13.6 5/26 19 
Serious maternal illness 2.1-22.8 7/154 4.5 5/26 Ye 





* From these figures are derived the percentages for the various causes of prematurity at the Chicago 
Lying-in Hospital. Of 180 surviving infants born weighing less than 1600 gm. from 1937 through 1948, 
154 infants did not develop retrolental fibroplasia; 26 infants did develop the disease. In each instance the 
number of cases with a particular cause of prematurity is indicated by the numerator of the fraction. 


A survey of the antepartum histories of the mothers of 180 infants born weighing 
less than 1600 gm. was made. In each case the immediate cause of labor was chosen as 
the cause of prematurity. With the exception of placenta praevia and abruptio placentae, 
the causes of premature birth at the Chicago Lying-in Hospital are in agreement with the 
causes listed by Dunham‘ in her survey of 13 sources. There is no significant difference 
in incidence of prenatal bleeding between those premature infants who did develop 
retrolental fibroplasia and those who did not. There was no increase in placental ab- 
normalities to correspond with the recent increase in the disease. 

Ingalls’> observation of the high percentage of pregnancy abnormalities in the mothers 
of infants who developed retrolental fibroplasia in comparison with mothers of normal 
infants is confirmed, However, Ingalls’ statistical analysis did not consider the factor of 
prematurity. It is well known that pathologic pregnancies of any sort commonly result 
in premature birth. 

ANGIOMATOSIS 

Reese and Payne® suggested that angiomatosis of the skin may have some etiologic 
relationship to retrolental fibroplasia because 7 of their 50 cases (14%) had angiomas 
of the skin, Rambar’ in a study of 344 premature infants found that 40 (11.6%) had 
cutaneous angiomas. Thus, the number of cutaneous angiomas seen by Reese and Payne 
was no greater than might be expected in such a group of infants. 
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DIsCUSSION 


Terry,’ in 1942, brought attention to a bilateral ocular abnormality characteristically 
found in prematurely born infants. This syndrome he originally called persistent tunica 
vasculosa lentis and, later, retrolental fibroplasia, implying that there was fibrous over- 
growth of the embryonic vascular tissue originally supplying the lens. Reese and Payne*® 
investigated the disease and thought that the first pathologic change occurred in the 
embryonic formation of the vitreous. Krause,? in 1946, pointed out the frequent asso- 
ciation of cerebral and somatic defects with the ocular disease and emphasized the 
increasing social significance of the disease. Until the Owenses® reported their first cases 
in which the disease was seen to develop postnatally in premature infants, the prevailing 
thought among the several investigators of the problem was that retrolental fibroplasia 
was most likely a congenital defect. The support of this hypothesis by Ida Mann* and the 
production of eye lesions in newborn rats by Warkany and Schraffenberger® and by Jack- 
son and Kinsey’? with vitamin deficient mothers tended to confirm the concept of the 
congenital origin of the disease. Extensive search through the pregnancy histories of the 
mothers of infants with retrolental fibroplasia was made by Ingalls* in an effort to explain 
the development of the disease by fetal anoxia. 

Fetal anoxia, many virus diseases during pregnancy, many toxic agents, drugs, and 
maternal and infant vitamin deficiencies have all been investigated without success. In- 
cubator life, exposure to light, neonatal anoxia and icterus have been implicated. Re- 
cently the possible role of the pediatrician in causing the disease by vitamin therapy has 
been emphasized.?? It has been suggested that a vitamin E deficiency might be caused by 
excessive administration of vitamin A and iron and that this deficiency might cause the 
disease. There is no evidence to support the first possibilities and evidence is accumulating 
that the last suggestion also is not the entire explanation. The role of the emulsifying 
agents used in many of these water miscible preparations has not yet been determined. It 
is possible that some of these ‘emulsifying agents may be toxic to young and rapidly 
growing animals. 

Divergence of opinion exists among the various investigators in deciding which 
ocular diseases should and should not be included in this syndrome. Many previously 
unclassified defects of the eyes which are almost surely prenatal in origin have been classi- 
fied as retrolental fibroplasia. Some justification of the inclusion of these seemingly 
unrelated abnormalities can be made when retinal separation of the type observed in 
the usual postnatally occurring bilateral disease of the premature infant is seen in one 
eye while the other eye has one of the unquestionably prenatal defects. The additional 
concept of the association of the ocular disease with cerebral and somatic defects only 
further complicates the understanding of the disease, since this association does not 
occur in all cases and since the defects are of no regular pattern. 

When only the simple retinal separations are analyzed as a group, almost all the pa- 
tients are found to be born weighing less than 1600 gm. and the incidence of associated 
somatic defects is little more than one might expect in such a group. The modest increase 
in number of mentally retarded children over expectation in such a group of extremely 
premature infants may be due in part to the effect of emotional factors on their develop- 
ment. This group has the disease described in its various stages of initial postnatal de- 
velopment by Owens. It is to this subgroup that the title, retrolental fibroplasia, is most 
easily applied. The group of more maturely born infants, including the various prenatal 
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ocular defects whose associated cerebral and somatic defects are many and whose etiology 
and pathogenesis are also entirely. unknown and are perhaps multiple, may be related to 
the type of retrolental fibroplasia described by Owens.* But, because of the observation 
of the postnatal development of retrolental fibroplasia in premature infants by him, 
because of the previous existence of ocular disease similar to or identical with many of 
the prenatal types of eye disease discussed,'*:1* and because of the recent appearance of 
bilateral retinal detachment in very prematurely born infants, and its rapid change with 
alteration of pediatric management, it is suggested that the title retrolental fibroplasia 
be applied only to this postnatal type of disease. 


SUMMARY 


Ninety-two per cent of the 66 cases of retrolental fibroplasia seen at the University of 
Chicago were born prematurely. No patients found to have retrolental fibroplasia were 
born at the Chicago Lying-in Hospital before 1937. The incidence of retrolental fibro- 
plasia at the Chicago Lying-in Hospital from 1937 through 1945 was 6.8% of all sur- 
vivals weighing less than 1600 gm. at birth; from 1946 through 1948, the incidence was 
30.4% in the same weight group. The ratio of surviving infants born weighing less than 
1600 gm. to the total number of surviving infants born at the Chicago Lying-in Hospital 
remained relatively constant from 1937 through 1948. 

The etiology of retrolental fibroplasia cannot yet be explained by prenatal bleeding or 
specific infection. Cutaneous angiomas cannot be said to have etiologic significance in 
retrolental fibroplasia since the incidence of cutaneous angiomas is no greater in infants 
with the disease than in premature infants in general. No relationship between the use 
of sulfonamide drugs and the development of retrolental fibroplasia can be established 
in this series of patients. 

An ocular disease of postnatal origin may be separated from the composite group. 
With this postnatal disease retinal detachment is the basic sign, prematurity is universal, 
and associated central nervous system and somatic defects are less common. A large in- 
crease in incidence of this postnatal disease occurred with a change in neonatal manage- 
ment. During the same period, no change in the incidence of the disease of prenatal origin 
was apparent. 

The change in neonatal management that could be related to the rise and fall in 
incidence was the use of a multiple vitamin preparation containing a synthetic emulsifying 
agent. An attempt to correlate the first appearance of or the changes in incidence of the 
disease at the University of Chicago was the first use of vitamin A or modification of the 
dosage of vitamin A was unsuccessful. 

It is suggested that the title retrolental fibroplasia be reserved tentatively for those in- 
fants who have bilateral retinal separation as a complication of extreme prematurity until 
an etiologically appropriate name may be proposed. 
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SPANISH ABSTRACT 


Fibroplasia Retrolental 
(II. Displasia Encefalo-oftalmica) ; 
Estudio de 66 Casos 


Noventa y nueve por ciento de los 66 casos de fibroplasia retrolental vistos en la Universidad de 
Chicago nacieron prematuramente. Ninguno de los pacientes con fibroplasia retrolental nacié en el 
Chicago Lying-in Hospital antes de 1937. La incidencia de fibroplasia retrolental en el Chicago 
Lying-in Hospital de 1937 a 1945 fué de 6.8% de todos los que sobrevivieron y que pesaban menos 
de 1600 gm. al nacer; de 1946 a 1948, la incidencia fué 30.4% en el mismo grupo de peso. La pro- 
porcién de infantes que sobrevivieron y que pesaron menos de 1600 gm. al nacer con el namero 
total de infantes que sobrevivieron nacidos en el Chicago Lying-in Hospital permanecié relativamente 
constante de 1937 a 1948. 

No se puede explicar la etiologia de fibroplasia retrolental por hemorragia prenatal o infeccién 
especifica. No se puede decir que angiomas cutaneos hayan tenido significado etiolégico en la fibro- 
plasia retrolental y que la incidencia de angiomas cutaneos no es mayor en infantes con la en- 
fermedad que en infantes prematuros en general. No se puede establecer relacién entre el uso de las 
drogas sulfonamidas y el desarrollo de fibroplasia retrolental en esta serie de pacientes. 

Se puede separar una enfermedad ocular de origen postnatal del grupo compuesto. En esta en- 
fermedad postnatal el desprendimiento retinal es el signo basico, la madurez es universal, y defectos 
somaticos asociados con el sistema nervioso central son menos comunes. Un aumento grande en 
incidencia de esta enfermedad postnatal ocurrié con un cambio de manejo neonatal. Durante el mismo 
periodo no se vid ningan cambio de incidencia de la enfermedad de origen prenatal. 

EI cambio en el manejo neonatal que se pudo correlacionar con el aumento de incidencia fué 
el uso de una preparacién de vitamina miltiple conteniendo un agente emulsificante sintético. Una 
prueba de correlacionar el primer aparecimiento o los cambios de incidencia de la enfermedad en la 
Universidad de Chicago con el primer uso de la vitamina A o modificacién de la dosis de vitamina 
A fracas6. 

Se ha sugerido que el titulo de fibroplasia retrolental sea reservado momentariamente para aquellos 
infantes que tengan separacién retinal bilateral como una complicacién de extrema madurez hasta 
que se proponga un nombre etiologicamente apropiado. 
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SIMPLIFICATION OF DRUG DOSAGE CALCULATION BY 
APPLICATION OF THE SURFACE AREA PRINCIPLE 


By JOHN D. CrAwrorD, M.D., Mary E. TERRY AND G. MARGARET ROURKE 
Boston 


HE practice of pediatrics, dealing with patients ranging in size from the small 

premature infant to the nearly full grown adolescent child, calls attention to the 
need for a simple means of expressing drug dosage that is applicable to patients regard- 
less of size. Physicians accustomed to care for infants and children as well as adults are 
well aware of the fact that dosages expressed as units per kilogram of body weight vary 
markedly according to the size of the individual. Dose formulae based upon age have 
limited applicability and are subject to considerable error when a patient is unusually 
large or small in comparison to the norm for his years. Thus, neither body weight nor 
age are entirely satisfactory denominators for the calculation of drug dosage when patient 
size varies widely. 

In searching for a solution to this problem, it seemed a reasonable possibility that 
body surface area might be a more satisfactory index of drug requirements. It is known 
that many of the fundamental physiologic processes of mammalian organisms are essen- 
tially constant when expressed per unit of surface area.-* For example, while the energy 
output of the rat is enormous relative to that of a steer when expressed as calories per 
kilogram per unit of time, it is quite comparable when expressed as calories per square 
meter of body surface.? Within a given species, energy requirements thus expressed are 
nearly identical from individual to individual.1° The present paper attempts to define 
the potential usefulness of body surface area as a guide to drug dosage. 


MATERIALS AND METHODS 


Material for this report consists of observations on patients under treatment for various conditions 
on the pediatric and adult medical wards of the Massachusetts General Hospital. All were receiving 
orally as part of their treatment either sulfadiazine or acetylsalicylic acid at regular intervals (every 
8 hr. or more frequently) and in uniform dosage around the clock. The patients were selected on 
the basis of their surface area to make 4 groups, each of approximately equal numbers. The first 
group included infants ranging in body surface area from 0.15 to 0.49 sq. m.; the second, young 
children from 0.5 to 0.99 sq. m.; the third, older children and adolescents from 1.0 to 1.49 sq. m., 
and the final group included adults whose surface area fell between 1.5 and 2.0 sq. m. Observations 
are not included on patients with severe gastrointestinal, cardiovascular or renal disturbances be- 
cause of the effect of these conditions on absorption, distribution and excretion, respectively, of the 
drugs. Also eliminated are observations on patients who had received a prescribed dose schedule of 
medicine for less than 48 hr. or who had refused or vomited a significant number of doses. The pa- 
tients taking sulfadiazine did not receive simultaneously sodium bicarbonate. 

The individual patients were carefully weighed and measured and their surface area obtained 
from these measurements by means of the nomograms of DuBois and Hannon (chart 1). 


From the Children’s Medical Service, Massachusetts General Hospital, and Department of Pedi- 
atrics, Harvard Medical School, Boston, Mass. 

Read in abstract form at the Annual Meeting of the Society for Pediatric Research, Atlantic City, 
N.J., May 4, 1949. 

(Received for publication Sept. 12, 1949.) 
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SURFACE AREA SQ. M. 
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CHART 1. Graphic aids for Determination of Surface Area from Measurements of Height and Weight. 
(Nomograms from Boothby and Sandiford" and Hannon.”) 





Curved line ascending from left to right gives approximate relation between surface area and 
body weight for individuals of normal body proportions. For individuals of unusual body build or 
when greater accuracy is desired in measurement of normally proportioned individuals, nomograms 
should be employed. Nomogram in upper left hand corner is designed for individuals under 20 kg., 
that in lower right for individuals over 20 kg. Straight edge placed so as to intersect outer scales 
at proper height and weight will intersect middle scale to give corresponding surface area. 
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Blood samples were drawn on the morning of the day of analysis without regard for the patient's 
state of fasting or time elapsed since the last administration of drug so long as the elapsed time 
did not exceed the prescribed interval between regular doses. Blood sulfadiazine concentrations were 
determined by the method of Bratton and Marshall. Blood salicylate concentrations were deter- 
mined by the method of Brodie et al.” 


EXPERIMENTAL DATA 


The blood concentrations found when different dosage levels of sulfadiazine were 
administered to patients of various sizes are shown in chart 2. It is evident on inspection 
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CHART 2. Observations on Relation Between Blood Concentration and Sulfadiazine Dosage Expressed 
as Gm./Sq. M. Body Surface/24 Hr. in Patients of Varying Size. 


that a linear relationship exists between the measured blood concentration of sulfa- 
diazine (ordinate) and the dosage administered expressed as gm./sq.m. body surface 
area/24 hours (abscissa). The slopes calculated individually from the observations in 
each of the four groups divided with respect to patient size are essentially identical with 
the slope of the line defined by the points taken in aggregate. It may be seen that the 
scatter of points about the line relating dosage to blood concentration increases from the 
lower to the higher dosage levels; nevertheless, calculation of the standard deviation indi- 
cates that at a dosage level of 4.25 gm. of sulfadiazine/sq. m./24 hr., 80% of patients 
achieved a blood level within +1.5 mg./100 cc. of the mean of 10 mg./100 cc. At any 
dosage level in the range studied the standard deviation from the mean blood concentra- 
tion did not exceed 15%. As might have been expected, a greater scatter of the points 
about the mean was found in the infant group than in the adult group. 

Chart 3 depicts observations on patients receiving varying dosage levels of acetylsalicylic 
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acid. A linear relationship between blood concentration and dosage is again evident not 
only in the points representing the individual groups of patients but for all the points 
representing a wide variation in patient size. The standard deviation calculated from 
these observations indicates that under circumstances similar to those described here a 
dosage level of 3.2 gm./sq. m./day should yield a blood salicylate level of 20 mg./100 
cc. + 5 mg./100 cc. in 80% of patients. 











40. 
BLOOD CONGENTRATION - 
0 oe © 
MGM/100CG ® ‘ a 
30. oo + © ; 
< = + +5 
° oo “ 
~ o oO 
a Qo 
20L QO 8 4 ® B © 01-05 SOM. 
+p y Q 05-1.0S0.M 
> o” > 1.0-1.5SQ.M 
© ° 666 ° + 1.5-2.0SQ.M. 
lol 055° a 
Pe Ge dale’ SALICYLATE DOSAGE 
08 7 * 
6 0 GM/SQ.M./24HR 
1 1 i 1 i 
1@) 1 2 3 4 5 6 











CHART 3. Observations on Relation Between Blood Concentration and Salicylate Dosage Expressed 
as Gm./Sq. M. Body Surface/24 Hr. in Patients of Varying Size. 


DISCUSSION 


The demonstration that a direct proportionality exists through a wide range of patient 
size between the dose per square meter of body surface area and the resultant blood 
concentration for both sulfadiazine and acetylsalicylic acid led to an examination of 
accepted dosages of several other commonly used drugs to see whether a unit of body 
surface area might constitute a common denominator useful in dosage calculation. Table 
1 shows how closely the usual dosages of three representative drugs and the amounts of 
blood commonly used in transfusions conform to prescription in-terms of a given amount 
per unit of body area regardless of patient size. Of particular interest is the suggestion in 
the table that the amount of single blood transfusions commonly recommended is pro- 
portional to the patient’s surface area rather than to body mass. While one might expect 
a priori the dosage requirements of digitoxin, morphine and thyroid to be proportional 
to the patient’s surface area, it may be surprising to find that the commonly prescribed 
amounts for blood transfusions also relate to this denominator. The measurements of 
Dreyer,?**® McIntosh,1? Gibson,'* Brines!® and Griffin?? which indicate that blood 
volume is more closely correlated with surface area than with any other readily obtainable 
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TABLE 1 


COMPARISON OF STANDARD DOSAGE OF 4 REPRESENTATIVE DRUGS FOR PATIENTS OF DIFFERENT 
Size In TERMs OF U./kG. Bopy WEIGHT AND U./sQ. M. Bopy SuRFACE AREA 








Pa- Sur- Morphine* | Digitoxint Thyroidf Blood§ 
tient face 
Weight Area Dose mg./ mg./ | Dose mg./ mg./ | Dose mg./ mg./| Dose cc./ _ cc./ 
(kg.) = (mg.) kg. sq.m. | ee kg. sq.m. | (mg.) kg. sq.m.| cc. kg. sq.m. 








aT | 2 oe ee | 0.175 0.035 0.65 | 20 4.0 74 100 20 370 

10 0.45 | 3.0 0.3 6.7 | 0.30 0.030 0.67 | 30 3.0 67 150 15 330 

30 110 | 7.00.23 64 | 0:80 6:27 0:73 |'@ 20° 3% 300 10 270 

50 1.50 10.0 0.20 6.7 | 1.00 0.020 0.67 | 90 i.8 60 500 10 330 

70 2.73 |. 42.8 @.48 7.2.-|-4:2%5 OC. 0:72 | Wits. & 500 7.1 290 
Average Dose/ 

sq.m. is, — 6.9 — — 0609; — — 63 —_ — 320 








* Average analgesic dose (s.c.). 
} Average digitalizing dose (i.v. or p.o.). 
t Average daily maintenance dose (p.o.). 
§ Average single transfusion (i.v.). 
TABLE 2 


CONVERSION OF DOSAGES FOR PATIENTS OF DIFFERENT S1zZES USING SURFACE AREA PRINCIPLE 





SECTION A: 
Calculated Dose for 














— ~—— Adult ber nam 10 kg. Infant 
jose jose /sq.m. (0.45 sq.m.) 
Atropine* 0.5 mg. 0.3 mg. 0.13 mg. 
Epinephrine* (1:1000 sol.) 0.5 cc. 0.3 cc. 0.13 ce. 
Dilantint 300 mg. 180 mg. 75 mg. 
Streptomycint 1.0 gm. 0.6 gm. 0.27 gm. 
SECTION B: 
Calculated Dose for Calculated Average Dose for 
Drug 70 kg. Adult Dose/sq.m. 10 kg. Infant 
(1.7 sq.m.) 

Phenobarbital§ 110 mg. 67 mg. 30 mg. 
Codeine$ 60 mg. 33 mg. 15 mg. 
Paragoric§ (Camph. Tinc. of Opium) 2.0- xe. ie 0.5 ce. 
Tridionet 0.38 gm. 0.22 gm. 0.1 gm. 


* Single dose, s.c. 

t Total daily maintenance dose. 

t Total daily dose in tuberculosis. 

§ Single dose, p.o. 

In Section A average doses for adults of 4 representative drugs are given in 2nd column. In 3rd 
column, doses are recalculated to equivalent doses/1 sq.m. In Jast column, doses for 10 kg. (0.45 sq.m.) 
infant are shown as calculated from sq.m. equivalent. 

In Section B doses appropriate for 10 kg. infant are shown in last column. Calculated equivalent 
doses/sq.m. are shown in 3rd column and in 2nd column doses for 70 kg. (1.7 sq.m.) adult are listed 
as calculated from dose/sq.m. 


Ate 
tan 2 
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physical measurement support the method of estimation of transfusion requirements on 
this basis. 

Table 2 is designed to show the advantage of calculating dosage on the basis of the 
patient’s surface area over the more commonly used method based on body mass. In 
section A, average adult doses of several drugs are given. Were one familiar only with the 
adult dose of a given drug, calculation of a dose for the infant of 10 kg. on the basis of 
the infant’s weight as compared with that of the adult would result in too small an 
amount of drug to give the desired therapeutic effect. Reduction of the adult dosage on 
the basis of the surface area proportionality between the infant and adult yields a more 
appropriate dose (column 4, section A). In section B, similar calculations are viewed 
from the point of view of the infant specialist who is confronted with the problem of ad- 
ministering a drug to a full grown adolescent. Were he to increase the dose ordinarily 
prescribed for the 10 kg. infant on the basis of comparative body mass, the amount 
prescribed would be too large. Using surface area as a common denominator (third col- 
umn) an appropriate dose for the adult is readily arrived at from the infant dose. Thus, 
if the appropriate dosage of a drug is known for a patient of any given size, then the 
proper dosages may be calculated for patients of all sizes. 

Not only may a large number of drugs be prescribed accurately on the basis of surface 
area but so also may maintenance requirements of water, electrolytes and calories be 
calculated since their rates of loss are proportional to body surface. With respect to water 
and electrolytes, it is important to note that while maintenance requirements are properly 
calculated by the surface area denominator, the losses of these substances which have 
already been sustained in dehydration due to diarrhea, diabetic acidosis and the like are 
best estimated in terms of a fraction of the patient's total body mass. For example, the 
degree of dehydration of an adult who has lost 10% of his body weight due to severe 
diarrhea is clinically comparable to the dehydration of an infant who has lost a similar 
fraction of his total body mass. Bécause of the greater ratio of surface area to body weight 
in the infant, dehydration of a given clinical degree may be reached more rapidly by the 
infant than by the adult. Thus, in the calculation of repair therapy for dehydrated pa- 
tients, the requirements are met by the sum of an amount estimated on the basis of body 
mass to replace losses already sustained plus an amount calculated on the basis of surface 
area to satisfy maintenance requirements during the period of therapy.”! 

The calculation of drug dosage using as the common denominator a unit of surface area 
of the patient rather than body mass has been given a clinical trial of more than a year’s 
duration on the Children’s Medical Service of the Massachusetts General Hospital. It has 
been found applicable throughout the wide range in size of the patients encountered, The 
list of therapeutic agents which may advantageously be used in amounts calculated on this 
basis is extensive and up to this time none has been found to be an exception. 

It is important to emphasize, finally, that this method of drug prescription does not 
obviate the necessity for the clinician, in his prescription writing, to take into account a 
detailed consideration of the individual patient. For example, in prescribing sulfadiazine 
for a patient with advanced renal insufficiency, the same nice adjustment of dose accord- 
ing to what is known of the patient’s excretory ability must be made whether the prescrip- 
tion is on the basis of a unit of body mass or surface area. When the foregoing con- 
siderations are kept in mind the method of dosage calculation employing surface area as 
the common denominator appears to offer distinct advantages both in simplicity and 
accuracy over the more generally used methods. 














DRUG DOSAGE CALCULATION BY SURFACE AREA 789 


SUMMARY 


Observations on the relationship of administered dosage per unit of body surface area 


and blood concentration achieved when different amounts of sulfadiazine and acetyl- 
salicylic acid were given patients varying widely in size indicate that a direct propor- 
tionality exists for these two drugs regardless of patient size. On the basis of this finding 
body surface area was used as the common denominator in the calculation of dosages of a 
large variety of drugs for a period of more than one year on a service dealing with pa- 
tients ranging from small prematures to young adults. The clinical results suggest that 
this method of dosage calculation offers the advantages of simplification and greater 
accuracy over calculations based on a unit of body mass or on the patient’s age. 
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SPANISH ABSTRACT 


Simplificacién del Calculo de la Dosis de Drogas Aplicacién del 
Principio de Area de Superficie 


El pediatrico de costumbre basa la dosis de la droga en una unidad de masa de cuerpo mientras 
que el practicante que tiene que ver en gran parte con adultos generalmente usa una simple cantidad 
de dosis de cierta droga para todos sus pacientes. Las inexactitudes de este sistema son pronto 
aparentes, particularmente al pediatrico que ve a los pacientes que varian grandemente en tamafio. 
Se encontré una relacién de linea directa para dos drogas, la sulfadiazina y el Acido acetilsalicilico, 
entre la dosis por unidad de area de superficie del paciente y concentracién de la droga en fluidos 
del cuerpo. Esto sugerié que las recetas de la dosis de la droga a base de una unidad de area de 
superficie en lugar de una unidad de masa de cuerpo pueden proporcionar un medio de alcanzar 
mayor unformidad de efecto farmacolégico en pacientes de diferentes tamafios. Un ensayo clinico de 
este método de calculo aplicado a una gran variedad de drogas indicé que resulta en un alto grado 
de exactitud con respecto a la dosis. También representa una simplificacién en métodos de recetar, 
ya que uno puede facilmente calcular por este método la dosis para un paciente de cualquier tamajfio 
si se sabe la dosis corriente para adultos y nifios. 


Massachusetts General Hospital 














CONGENITAL-MEGACOLON 


Report of Three Cases of the “Obstructive” Type Treated by Resection 
of the Dilated Segment in Contrast to Resection of the 
Distal Narrowed Segment 


By JosePH A. RITTER, M.D., HERBERT R. HAWTHORNE, M.D., 
AND Harry N. METZGER, M.D. 
Philadelphia 


NEW surgical procedure has been devised to eliminate the contiguous distal nar- 

rowed, or relatively narrowed segment, in the “obstructive” type of congenital 
megacolon. The procedure is based on anatomic and physiologic aberrations of the 
distal. segment which has been found to be devoid of intramural plexuses and hence 
considered to be neurogenically obstructive. 

Here at the Graduate Hospital, experience in three cases with resection of the dilated 
segment, a contrastingly different surgical approach, has yielded uniformly satisfactory 
results. In view of the interest now centering on the “obstructive” type of megacolon, it 
was thought of value to present this experience with a therapeutic approach varying con- 
siderably from that more in keeping with tiie current concept of the mechanism under- 
lying this anomaly. ; 

CASE REPORTS. 

Case TA. H., a 41 yr. old white boy, was admitted: fo the’ hospital because of 2 recent episodes 
of - intestinal obstruction, ‘He fever trad a -bowel movement spontaneously. Abdominal distention, 
pain, anorexia and* altertrage bouts of diarrhea and constipation had been conspicuous since the 
neonatal period: 

Examination revealed a thin, fairly well developed child, weighing 15.4 kg., with a moderately 
distended abdomen, prominent superficial abdominal veins and visible peristalsis. Spleen and liver 
‘were not palpated. An abundance of firm fecal material was found on rectal examination. Sigmoi- 
dascopic examination revealed a normal mucosa and a narrowing of the rectal lumen up to a distance 
of 12.7 cm., at which point the rectum appeared to be fixed and beyond which no attempt was made 
to pass the scope. 

Fluoroscopic and roentgenographic studies done 3 mo. before admission revealed that the barium 
entered the rectum readily and passed without difficulty through a smooth and moderately narrow 
sigmoid. A sharp kink was encountered in the upper sigmoid, near the sigmo-colic juncture. Above 
this area, the sigmoid and the rest of the colon exhibited a moderate increase in capaciousness. The 
rectum was somewhat distensible but not as much as might normally be expected. In the oblique 
projection another zone of narrowing in the sigmoid is encountered about 3.8 cm. in length, and this 
presents a slightly irregular outline possibly due to slight distortion of the mucosa (Fig. 1). 

Laboratory studies revealed normal urine analyses and a moderate anemia of the microcytic, hypo- 
chromic type. The blood chemical determinations were normal for sugar, urea, chlorides and proteins. 

The patients was prepared for operation by a transfusion of 200 cc. of citrated blood, sulfathala- 
dine orally and saline enemas. A Levine tube was passed the evening preceding the operation, which 
was performed 13 days after admission. The abdomen was opened through a lower left rectus incision. 
The lower half of the descending colon was enormously distended and the wall was greatly thickened 
and edematous. This portion of the bowel was about 12.5 cm. in diameter. There was a rather abrupt 
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Fic. 1. A. H., before operation. 


Fic. 2. A. H., 2 mo. after colostomy. 





Fic. 3. A. H., 15 mo. after colostomy. 
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downward tapering of this dilated and thickened bowel to a width of 5 cm. and the narrowing con- 
tinued for 7.5 cm. to approximately the first portion of the sigmoid. The diameter from this point 
on was 2.5 cm. The wall of the sigmoid was near normal in textures but the serosa and mesentery 
were congested. There were no bands or adhesions. It was deemed advisable to do a Mikulicz pro- 
cedure and a complementary appendicostomy, since the proximal colon contained considerable fecal 
material. The upper half of the rectum was freed and the sigmoid and upper portion of the dilated 
colon were mobilized along the lateral border. The operation was done in such fashion that the spur 
could form a straight tube between the colon and lowermost sigmoid. To accomplish this, the distal 
sigmoid was brought up at a sharp angle just above the inguinal ligament and the upper normal colon 
was brought down to form the spur. This would allow resection of the redundant sigmoid and the 
major portion of the enlarged colon above. The appendix was brought out through a stab wound at 
McBurney’s point and its base was held on the abdominal wall with a clamp, a tube to be inserted 2 
days later. This was done to prevent undue tension on a sharp angled Mikulicz procedure. 

Postoperatively the patient experienced no difficulties. Penicillin was given intramuscularly every 
3 hr. until the temperature became normal. In addition, parenteral fluids were administered. The 
Levine tube was removed 4 days after operation. Oral alimentation was not accompanied by any ill 
effects. 

A barium enema roentgenographic study 13 days after operation showed the rectum to fill normally. 
About 2.5 cm. distal to the lower portion of the sigmoid, which had been exteriorized, a constant area 
of narrowing was present. At no time during fluoroscopic examination did this area dilate to a normal 
caliber. This area of narrowing was the distal part of the spur to be included in the spur clamp. 
Two days later, the next stage of the Mikulicz procedure was carried out and had as its purpose the 
re-establishment of continuity between the proximal and distal ends by means of a spur clamp. He 
was discharged from the hospital 2 mo. after admission with a functioning colostemy but was read- 
mitted 4 mo. later because the colostomy did not close spontaneously. Closure of the colostomy was 
done and several days later he commenced to have normal bowel movements which have persisted to 
the present time. A barium enema roentgenogram 2 mo. later (Fig. 2) showed a slightly narrowed 
rectum and sigmoid. The lower sigmoid was considerably more capacious than formerly and the 
patient could evacuate the barium much better than was previously the case. In fact, it was demon- 
strated 15 mo. later that the previously narrow distal segment had the capacity for greater dilatation 
(Fig. 3). 

Case 2. J. A., a 9 yr. old Puerto Rican boy, was admitted to the Pediatric Department of the hos- 
pital because he never had experienced a spontaneous bowel evacuation since birth. It was noted in 
his history that episodes of marked abdominal distention, accompanied by pain and occasionally by 
respiratory embarrassment, were relieved by enema. His appetite had been fairly good. Eructations 
occurred frequently but actual nausea and vomiting occurred only when constipation was present for 
persistently prolonged periods. The vomitus occasionally was bile-stained. A brother died in the 
neonatal period because of a congenital anomaly of the intestinal tract, the exact nature of which 
could not be ascertained. 

Examination showed the patient to be of asthenic habitus and weighing 24.9 kg. He had a barrel- 
shaped chest with flaring ribs and a markedly distended abdomen. The latter was tense and tympanitic 
and loops of dilated bowel could be palpated. Peristalsis was visible on the abdominal wall. Rectal 
examination revealed it to be filled with feces. Except for minimal adenopathy, a functional murmur 
and occasional extra systoles, the examination revealed no other pathology. 

Laboratory studies: The urine analyses were found to be normal and slight hypochromic anemia 
was evident. The prothrombin time measured 15 sec. or 75% of normal. Blood chemical determina- 
tions were normal. 

Barium enema roentgenograms (Fig. 4) were done 17 days before admission and reported as 
follows: ‘'There is marked dilatation of a redundant colon. This dilatation is especially marked in the 
lower half due to a constriction in the sigmoid. A large accumulation of impacted feces is present in 
the left colon.” 

Operation was performed 12 days after admission, the child having previously been prepared by a 
transfusion of 300 cc. of citrated blood, daily saline enemas, and sulfathaladine orally for 1 wk. A low 
left rectus muscle splitting incision was made and a moderate amount of straw-colored fluid was 
found in the peritoneal cavity. A tremendously dilated, thickened sigmoid was delivered and to 
facilitate the operation a cannula was inserted to aspirate an excessive amount of fluid and gas which 








794 JOSEPH A. RITTER, HERBERT R. HAWTHORNE, HARRY N. METZGER 


had distended the organ. The rectosigmoid area appeared normal. No extrinsic or intrinsic obstruc- 
tion was discerned. The constricting areas demonstrated in the roentgenograms were found to be 
only narrowed areas of normally appearing bowel. After incision of the rectovesical fold of peritoneum 
exploration revealed a normal rectum. The terminal portion of the descending colon was likewise 
normal. The enlarged loop previously delivered was exteriorized and the proximal and distal limbs 
approximated at their antimesenteric borders in such fashion as to produce a large spur. The meso- 
colon to the exteriorized bowel was divided and the latter was removed by cautery after the application 
of 2 Payr clamps. This completed the first stage of the Mikulicz procedure. 

Postoperative treatment consisted of parenteral alimentation. Following the operation his course 
was uneventful for 3 days when he developed carpo-pedal spasm and the serum Ca was found to be 





, tng > 0 
Se i . Ty ae 


Fic. 4. J. A., before operation. Fic. 5. J. A., 2 wk. after colostomy. 


8.8 mg. The episode was relieved by the intravenous administration of Ca gluconate. Four days after 
operation he was consuming a full diet without any ill effects. Clamps were applied to the spur on 3 
occasions. When he was discharged after 58 hospital days, he was passing stools daily by rectum. 

The patient returned to the hospital 3 wk. later; he had gained 2.9 kg. and was experiencing 
normal spontaneous bowel movements. The colostomy was closed on the 3rd hospital day. Barium 
enema roentgenogram (Fig. 5) 2 wk. later showed the colon to be normal in caliber. The mucosal 
pattern at the site of the previous colostomy was likewise normal. The area of moderate narrowing 
previously seen just distal to the site of the previous colostomy in the sigmoid area was again visua- 
lized. This narrowing did not seem to be of clinical significance, as there was no appreciable dilata- 
tion of the colon proximal to this area. 

Case 3. L. K., a 14 yr. old boy, was admitted to the hospital. On his 8th neonatal day he had his 
first bowel movement and a diagnosis of megacolon was made. He had required enemas for bowel 
evacuation. Hospitalization was necessary on 2 occasions because of fecal impactions. Abdominal pain, 
distention and, occasionally, malaise, listlessness and anorexia have been present. He was seen in 
a number of medical centers and resection was advised 11 yr. ago. 

Examination revealed a well nourished, slightly obese child, who did not appear ill. Physical find- 
ings were normal except for a distended abdomen. Liver and spleen were not enlarged. Peristalsis 
was active and tympanites was present over the ascending and transverse colon. Laboratory studies re- 
vealed no abnormalities. 
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Roentgen examination of the colon was made 1 mo. before admission. An opaque enema (Fig. 6) 
revealed the rectum to have a normal caliber and outline. Above this area was a large dilated area 
which appeared to be a long segment of pelvic colon or distal descending colon. 

The patient was prepared for operation by enemas and sulfasuxidine. He was operated upon 3 
days after admission. Fluids and blood were administered during the operation which was performed 
under spinal anesthesia with supplemental pentothal. A segment of dilated and thickened gut extending 
from the splenic flexure to just below the junction of the descending colon and sigmoid, measuring 
approximately 66 cm., was excised. An end-to-end anastomosis was done between the splenic flexure 
which was released and the lower sigmoid colon. No bands or adhesions were found. The bowel below 





Fic. 6. L. K., before operation. 


Fics. 7 and 8. L. K., 3144 mo. 





after discharge. 


the dilated segment appeared normal although slightly thickened and the bowel proximal to the 
splenic flexure seemed grossly normal. 

Immediately following operation he received fluid intravenously. He was able to take a liquid diet 
24 hr. and a soft diet 48 hr. after operation. His first spontaneous bowel movement occurred 6 days 
after operation and daily thereafter. Discharge from the hospital took place on the 10th postoperative 
day. 

The patient's condition has been excellent since discharge and the rectum on digital and sigmoido- 
scopic examination was found to be capacious. Roentgenographic studies (Fig. 7) 34/2 mo. after dis- 
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charge revealed moderate dilation of the remaining colon above the site of anastomosis, but the pos:- 
evacuation film demonstrates good motor function of this area (Fig. 8). 


DISCUSSION 


In the modern concept of congenital megacolon two types are recognized, idiopathic 
and ‘‘obstructive.”” The former is characterized by either simple dilatation of the rectum 
and distal pelvic colon or tubular dilatations of one or more segments of the colon 
without obstructive narrowing of the contiguous distal segment. A functioning bowel 
may be maintained by dietary and medical management in many cases and surgery is rarely 
indicated. 

The chief feature of the “obstructive” type is the presence of a dysfunctioning segment 
of large bowel, normal in caliber or narrowed, situated distal to the dilated segment. 
Permanent relief is not often obtained by diet, purgatives, spinal anesthesia or by drugs 
which stimulate the parasympathetic or inhibit the sympathetic nerves. Recent investiga- 
tions would indicate that this type is a separate entity of known etiology and amenable to 
definitive surgery. The cause of the narrowed segment is attributed-to agenesis of the intra- 
mural plexuses, myenteric and submucous, resulting in an obstructive lesion on a neuro- 
genic basis, The agenesis usually extends for a variable distance into the proximal dilated 
gut. The degree of dilatation and hypertrophy of the gut cephalad to the narrowed 
segment may bear some relationship to the extent and duration of the obstructing, dysfunc- 
tioning, distal bowel. Obstruction of the intestine on a neurogenic basis in newborn in- 
fants is not as a rule associated with dilatations of the bowel proximal to the neurogenic- 
ally obstructive area.® It is claimed that the propulsive capacity of the distal narrowed 
segment is absent or impaired, in contrast to the moderately well functioning dilated 
proximal segment. The evidence in support of this physiologic concept consists of direct 
observation at laparotomy, balloon experiments with manometer and kymographic re- 
cordings and histopathologic studies.’ *»*- 

In the past a variety of surgical procedures have been applied to the treatment of both 
types of congenital megacolon. Among these are sympathectomy, appendicostomy, colo- 
pexy, cecostomy, colostomy, colectomy and resection. The selection of the operation de- 
pended on the site and extent of the dilated gut, whether single or multiple dilatations were 
present, the occurrence of obstructive phenomena and the inadequacy of relief by dietary 
and medical regimens. 

Until recently, surgeons gave little consideration to what some investigators now 
consider the*.cause of ‘‘obstructive’’ megacolon, namely, the neurogenically obstructive 
distal segment. Swenson and his co-workers devised an ingenious operation to eliminate 
this segment.'? Their operation consists essentially of an abdominal resection of the nar- 
rowed distal segment and a portion of the contiguous dilated sigmoid segment and a 
“pull through” of the proximal dilated segment with preservation of the anal sphincter. 
The operation has been modified by others.* Approximately 45 cases have had this type 
of operation without any operative deaths.*»* Follow-up studies of these cases to the 
date of the reports reveal significant diminution of the caliber of the “pulled through” 
dilated proximal bowel. 

Prior to the operative procedures aimed at eliminating the obstructing segment, an ap- 
preciable series of cases were reported in which the dilated segment was resectioned 
with end results considered to be favorable.*-1? In comparison, the latter group admit- 
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tedly lack the weight of numbers, uniform good results, the background of physiologic 
experimentation and histopathologic studies. 

Three cases of segmental megacolon, herein reported, are of particular interest in that 
they demonstrate the return of the distal narrowed segment to near normal caliber, dis- 
tensibility and propulsion, after resection of the dilated segment. Of additional interest is 
the absence of recurrence to date, It is apparent that resection of either the narrowed 
or dilated segment gives equally good results and that an anatomic and physiologic basis 
for preferential selection of either procedure is not yet available. The complicated mecha- 
nisms responsible for intestinal motility are not entirely understood and the absolute 
relationship of agenesis of the intramural plexuses to ‘obstructive’ megacolon remains 
equivocal at the present time. Thomas’ recently stated, ‘We may perhaps at last abandon 
the naive notion that the function of the autonomic fibers is determined by their anatomic 
origin and course.” He further states, ‘The autonomic nervous system is a functional unit 
in which individual sympathetic and parasympathetic fibers aré used to increase or decrease 
function without regard to their anatomic origin but in accord with the needs of the 
organism.” : 
SUMMARY 

Congenital megacolon of the obstructive type, currently attributed to agenesis of 
the intramural plexuses in the contiguous distal segment, is amenable to surgical treat- 
ment. 

Resection of either the distal neurogenically obstructive segment or the dilated proximal 
segment, contrastingly different procedures, results in anatomic and functional improve- 
ment. 

Three cases, herein reported, treated by resection of the dilated segment, demonstrate 
that the preferential choice of resection of the neurogenically obstructive segment may 
be on an equivocal physiologic basis. 

The new operations developed for eliminating the neurogenically obstructive segment 
appear to be an advancement in surgical technic. 
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SPANISH ABSTRACT 


Megacolon Congénito: Informe de Tres Casos del Tipo “Obstructivo” Tratado por 
Reseccién del Segmento Dilatado en Contraste a la Reseccién del 
Segmento Encogido Distal 


El megacolon congénito del tipo obstructivo, corrientemente atribuido a la agénesis de los plexos 
intramurales en el segmento distal contiguo, esta sujeto a tratamiento quirirgicos. Recientemente, 
algunos autores han recomendado la reseccién del segmento distal neurogenicamente obstruido, 
mientras que otros han recomendado la reseccién del segmento dilatado proximal. Aunque estos pro- 
cedimientos en contraste diferentes, ambos resultan en mejoria funcional y anatémica. Los casos 
reportados aqui por los autores fueron tratamos por reseccién del segmento proximal dilatado ellos 
demuestran que la seleccién de preferencia de reseccién del segmento neurogenicamente obstruido 
puede ser a base fisiolégica equivoca. 
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SERUM IRON AND IRON-BINDING CAPACITY OF THE 
SERUM IN CHILDREN WITH SEVERE MEDITERRANEAN 
(COOLEY’S) ANEMIA 


By Car H. Situ, M.D., THomas R. C. Sisson, M.D., WILLIAM H. FLoyp, JR., 
M.D., AND SHIRLEY SIEGAL, B.A. 
New York City 


N THE course of studies dealing with the pathogenesis of Mediterranean (Cooley's) 

anemia, the serum iron and the in vitro iron-binding capacity of the serum were 
measured. These determinations depend upon the presence in human plasma of a metal- 
binding component originally postulated by Barkan.1 Holmberg and Laurel? and later 
Laurell* described precise methods for measuring the capacity of the serum to bind iron 
and with these methods investigated the blood of normal and sick persons. Schade and 
Caroline,* employing a microbiologic technic, discovered a protein fraction in human 
plasma responsible for combining with iron. Colorimetric methods developed by these 
workers led Surgenor, Koechlin and Strong® to conclude that the metal-binding protein 
was concentrated in Fraction IV-7 of plasma. In the particular beta,-globulin which 
they crystallized from this fraction resides the capacity of plasma to bind and transport 
iron. 

Measurement of the serum iron and the latent iron-binding capacity of serum was in- 
vestigated in Mediterranean anemia for several reasons. The gradations of severity known 
to exist in this disease from the mildest form without anemia to the advanced types 
requiring transfusions suggested that such studies might provide data which would sup- 
plement the hematologic criteria previously established for identifying asymptomatic 
carriers of the trait who are the potential source of transmission of the disease.*? Fur- 
thermore, in a disease in which the anemia presumably stems from blood-destruction, 
measurements of iron-binding capacity might serve as a means of detecting alterations in 
iron transport. Again since the advanced form of the disease requires periodic transfu- 
sions, such determinations might serve to detect the development of hemochromatosis or 
hemosiderosis, as suggested by the studies of Rath and Finch.§ Exogenous hemochroma- 
tosis associated with multiple transfusions has been the subject of recent reports.°"* A 
laboratory method which detects iron overload should prove useful in the severe forms 
of Mediterranean anemia requiring recurrent transfusions over a period of years. For 
comparative purposes the observations were extended to include normal children and 
adults, and patients with blood dyscrasias other than Mediterranean anemia. 
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METHODS 

The subjects of this study were patients in the outpatient clinic and wards of the Department of 
Pediatrics of the New York Hospital. Serum iron content was determined colorimetrically by the 
method of Kitzes, Elvehjem and Schuette” and serum-iron-binding capacity by the method of Rath 
and Finch,® in each instance with minor modifications. From 12 to 15 cc. of venous blood were col- 
lected in the fasting state, the serum removed by centrifugation and frozen at —20° C. until ready 
for use. The advantage of preliminary freezing and later thawing of the serum in providing an 
optimum pH for iron measurement will be dealt with more fully in a subsequent communication. 
The Evelyn photoelectric colorimeter and the 520 filter were employed in determinations for iron- 
binding capacity. This method depends on optical density; full capacity of the serum to combine 
with iron is indicated by no further changes in density except in later phases due to the factor of dilu- 
tion. The end point represents the quantitative expression of the salmon-pink color produced when 
increasing amounts of iron are added to the metal-combining protein, designated-siderophilin. The 
need for carbon dioxide under aerobic conditions for full development of color when ferrous iron 
is added to this fraction of human plasma and the relationship of pH to the stability of the iron 
protein complex has been described by Schade, Reinhart and Levy.” 

Two direct measurements are made: the serum iron content and the unsaturated or latent iron- 
binding capacity of the serum. The total iron-binding capacity represents the summation of these 
two values expressed as iron in y/100 cc. of serum. Percentage saturation is calculated by dividing 
the serum iron by the total iron-binding capacity. When possible hemoglobin, red blood cell counts, 
hematocrit, reticulocyte counts, icteric index and total protein values were concurrently determined. 


RESULTS 


The serum iron and latent iron-binding capacity were determined in 11 normal chil- 
dren and 10 adults (tables 1 and 2). The results obtained in both groups exceed those 
previously reported for adults.?»**.14 Extension of these normal data to larger numbers 
of persons in each age category is now in progress. The figures thus far accumulated in- 
dicate that both latent and total iron-combining values for the children (aged 214 to 
10 years, table 1) tend to be higher than those for infants and adults. 

Similar measurements were made on 15 children with severe Mediterranean anemia, 


TABLE 1 


IRON MEASUREMENTS IN NORMAL INFANTS AND CHILDREN 








Latent iron- 








Serum iron binding Foutieen- 
Subject Age : binding Saturation % 
content capacity ‘ 
7/100 ml. serum any 

R 2 wk. 190.5 165 355.5 53.5 
R 3 wk. 139.5 180 319 43.7 
di T. 1 mo. 157 200 357 43.9 

M 2 mo. 103 240 343 30 
L 24 mo. 159.5 250 409.5 38.9 
P 24 yr. 174.5 305 479.5 36.3 
H 3 yr. 195.5 335 530.5 36.8 
P 54 yr. 197.2 275 472.2 41.7 

B 9 yr. 105.5 269.5 375.5 28 
F 9 yr. 151 260 411 36.7 
Mc 10 yr. 139.5 335 474.5 29.3 
Mean 455.7 255.86 411.56 38.0 
S.D. +31.2 +54.7 +65.4 $7.2 
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TABLE 2 


TRON MEASUREMENTS IN NORMAL ADULTS 








Latert iron- 





Age Serum iron binding berueaend 
Subject ; binding Saturation % 
yr. content capacity ° 
7/100 ml. serum ery 
S 22 181.5 180 361.5 50.2 
L 25 140 210 350 40 
E 25 147 150 297 49 49 
S 29 162.5 255 417.5 38 .92 
L 30 168 250 418 40.19 
F 32 136 200 336 40.47 
186.5 250 436.5 42.72 
G 32 178.5 250 428.5 41.65 
Fk 35 156.7 200 356.7 43.9 
Fa 40 169 144 313 53.99 
M 67 166 125 291 57.04 
Mean 162.88 201.27 364.15 45.3 
S.D. +15.7 +44.9 +51 +5.9 





the majority of whom were patients in the ambulatory transfusion clinic. A striking 
feature of this group was the high serum iron levels (table 3), averaging 269.6 + 62.9 
7/100 cc. as against the average normal of 155.7 + 31.2 y/100 cc. Even more significant 
was the constant failure to demonstrate a latent or unbound iron capacity of the serum 
in blood samples withdrawn both before and after transfusion. This finding was equally 
consistent for patients currently receiving frequent transfusions, and for those prior to 
the onset of transfusion therapy (T.B., table 3) and following a lapse of four years after 
the last transfusion (L.G., table 3). Two of the nine nonanemic adults possessing the 
trait (Mr. F. C. and Mr. J. E., table 4), each the father of a patient with the overt form 
of the disease, and two of the eight children with the milder form of the disease not 
requiring transfusions (D.G. and R.L., table 5) revealed the same lack of iron-binding 
capacity as did the children with the severe disease. 

The conclusion seems valid that in every instance of the advanced form of Medi- 
terranean anemia and in some of the nonanemic and mildly anemic individuals a fully 
saturated metal-binding protein is present in the serum in an amount which is less than 
the total quantity found in normal children (chart 1). 

Since the presence of increased concentrations of bilirubin in the heavily pigmented 
sera of patients with severe Mediterranean anemia might serve as an interfering factor, 
appropriate experiments were devised in which Fraction IV-7 was added to samples of 
icteric sera of patients in whom no capacity had been demonstrated. Such addition to 
these sera in every instance restored their capacity for binding iron. Spectral analyses 
showed that bilirubin concentrations as high as 1.0 mg./100 cc. does not interfere with 
the determination of iron-binding capacity at a wave length of 520 my. It may be con- 
cluded from these observations that bilirubinemia of even high degree does not interfere 
with the capacity of serum to combine with iron in vitro and that its absence in Medi- 
terranean anemia is a function of the disease per se. 

Since Mediterranean anemia is occasionally mistaken for iron deficiency anemia in its 
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TABLE 3 


TRON MEASUREMENTS IN CHILDREN WITH SEVERE MEDITERRANEAN ANEMIA* 











Latent iron- Total iron- 
binding binding Saturation Hemo- Hematocrit 
capacity capacity % globin gm. % 
7/100 ml. serum 


Serum 
iron 
content 
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Mean 269. 
S.D. +62. 


269.6 
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5 
4 
2 
6 
9 








* Except for L.G., all patients in this group attend the ambulatory transfusion clinic regularly and 
receive blood at approximately 2 wk. intervals. This accounts for moderately elevated blood levels in 
children with the advanced disease. L.G. is transfused irregularly. First examination of T.B. was carried 
out before any transfusions were given. 

+ This determination was made 11 days after splenectomy, following several transfusions. 


initial stages, the blood of two children (table 6, chart 1) with the latter disease was 
examined before and shortly after treatment was begun. It is apparent that in contrast 
with normal children and those with severe Mediterranean anemia, the children with 
iron deficiency anemia manifested a low serum iron content, a high unbound latent iron- 
binding capacity, and a markedly elevated total iron-binding capacity. One week after the 
institution of treatment these values began to show a reversion to normal (table 6), the 
serum iron rising and the latent iron-binding capacity falling so that an increased per- 
centage of bound iron resulted. The final values in these two children will be reported 
in a subsequent communication. 

Since Mediterranean anemia shares many of the features of the other hereditary 
hemolytic syndromes, blood samples of patients in these latter groups were also investi- 
gated. Analogous results, namely a high serum iron and an absent latent iron-binding 
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TABLE 4 


IRON MEASUREMENTS IN ADULTS WITH TRAIT OF MEDITERRANEAN ANEMIA* 











Latent iron- Toiuk lene, 
binding Anes Saturation Hemo- Hematocrit 
2 binding ; 
capacity capa % globin gm. % 
7/100 ml. serum 


Serum 
Age iron 
content 








F.C.(Mr.) 126 126 13.7 41.0 

200.2 200.2 100 — 14.3 42.0 

270 270 100 13.7 46.0 
F.C.(Mrs.) 27 177.5 250.5 428.0 41.4 11.5 36.2 
J.C.(Mr.) 32 292 100 392 74.4 13.0 40.0 
J.C.(Mrs.) 32 174.5 337.5 512.0 34 11.1 36.0 
J.P.(Mr.) 30 271.0 250.0 521.0 52.0 13.9 44.0 
J.P.(Mrs.) 30 147.0 240.0 387.0 37.9 11.8 34.0 
C.B.(Mr.) 31 131.8 2¢0.0 331.8 39.7 10.7 36.0 
J.E.(Mr.) 31 404.5 0 404.5 100 14.3 44.6 
S.A.(Mrs.) 35 294.5 125.0 419.5 70.2 12.3 42.0 





* These subjects ate parents of children with severe Mediterranean anemia. Blood examinations of 
each adult fulfilled the criteria of the trait of this disease.*.7 


capacity, were observed in two adults and one child with spherocytic anemia and in five 
children with sickle cell anemia. One patient with sickle cell anemia had never been 
transfused ; the remaining four had received multiple transfusions. These observations, 
as well as others in patients with other hemolytic disorders and hemophilia who are at 
present under investigation, will be reported in greater detail in a subsequent communi- 
cation. 
DiscussION 

The outstanding feature of this study is the discovery that the iron-binding com- 
ponent of the serum in the severe form of Mediterranean anemia instead of being ap- 
proximately one third saturated with iron, as occurs normally, is fully saturated with 


TABLE 5 


TRON MEASUREMENTS IN CHILDREN WITH TRAIT AND MiLp TyPE OF MEDITERRANEAN ANEMIA* 





aii Latent iron- Total iron- 
Age Kal binding binding Saturation Hemo- Hematocrit 
yr. capacity capacity % globin gm. % 
content ’ 
7/100 ml. serum 


Subject 


2} 189.4 425.0 614.4 30.8 10.7 
4 203 0 203 100 11.0 
4} 384.9 200 584.9 65.8 12.5 
5} 151.5 0 151.5 100 13.3 
63 212 213 425 49.8 10.9 
84 236 150 386 61.1 9.8 
10 211.1 225 436.1 48.4 11.0 
12 342.8 150 492.8 69.5 








* Blood examinations fulfilled the criteria of the trait of this disease.*.7 
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CHART 1. Cross-hatched portion refers to serum iron and clear areas to its latent iron-binding 
capacity. High serum iron and absence of latent iron-binding capacity in cases of severe Mediter- 
ranean anemia resemble changes in hemochromatosis. 


iron. In this disease, therefore, serum iron comprises all the iron bound to the metal- 
combining protein. An identical state is less consistently found in the asymptomatic and 
mild forms of the disease. This absence of a latent iron-binding capacity raises the ques- 
tion of causation. It is possible that the continuous destruction of red blood cells perhaps 
from birth leads to the excessive liberation of iron, to its deposition in various organs 
and to full saturation of the iron-binding protein. The time of disappearance of the 
latent iron-binding capacity remains to be determined. If this concept is correct, the 


TABLE 6 


TRON MEASUREMENTS IN CHILDREN WITH IRON DEFICIENCY ANEMIA 
BEFORE AND AFTER TREATMENT 








Latent Total 


Serum iron- iron- . 
Date Satura- Hemo- Hemato- 


iron binding __ binding , 2 7 
P . ls t 
sol content capacity capacity ten % ghhinge. ot 


7/100 ml. serum 





490 590 
425 
480 — 551 
400 
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occurrence of similar findings in persons with the trait and mild form of the disease 
suggests that prolonged and insidious hemolysis also may occur in the asymptomatic 
individual but that compensatory hematopoiesis prevents the development of anemia. 
The marked reduction in total iron-binding capacity below that of the normal child and 
adult also suggests that a congenital and possibly transmissible deficiency of Fraction 
IV-7 occurs in Mediterranean anemia and in other related hemolytic anemias. This possi- 
bility is being thoroughly explored in investigations now in progress. 

The lack of expansibility of the metal-binding protein to meet the demands of the 
circulating blood for transporting iron in increased amounts under stress in Mediter- 
ranean anemia is in sharp contrast with its rapid extensibility in iron deficiency anemia. 
In the former disease the serum was completely saturated with iron without residual 
latent capacity to bind further iron. Total iron-binding capacities are thus equal to the 
serum iron levels. Similar findings have also been noted in a small series of patients 
with spherocytic anemia and sickle cell anemia. 

In previous studies,** the hereditary aspects of Mediterranean anemia were surveyed. 
The importance was stressed of recognizing asymptomatic carriers of abnormal genes 
who constitute the potential source of transmission. Since Mediterranean anemia cannot 
as yet be prevented or treated, the problem of controlling the spread of the disease, 
particularly in its advanced form is at present one of eugenic control. The failure to 
demonstrate a latent iron-binding capacity of the serum in asymptomatic persons adds 
another criterion to those already established for the diagnosis of carriers bearing the 
trait of Mediterranean anemia.®* 

Resort to transfusions as the only effective means for maintaining the lives of children 
with the severe form of Mediterranean anemia should lead to the liberation of large 
amounts of iron from the transfused blood and eventually to hemosiderosis and perhaps 
even hemochromatosis. Exogenous hemochromatosis and hemosiderosis resulting from 
repeated blood transfusions have been described in a number of recent publications.°-1* 15 
The high serum iron and absence of latent iron-binding capacity noted in this condi- 
tion when treated with frequent transfusions correspond to the observations in hemo- 
chromatosis reported by Rath and Finch® and regarded by Granick’® as a diagnostic sign. 
As noted previously, there were similar findings in a patient who had never been trans- 
fused and in two asymptomatic adults and two children who were carriers of the disease. 
While transfusions may contribute to excessive production of hemosiderin and deposition 
of the pigment in parenchymatous tissues, another source of the iron compound must 
stem from the continuous destruction of endogenous red blood cells within the body 
of the patient. 

The reversibility of the abnormal findings indicative of hemochromatosis was demon- 
strated in two children with hemophilia. These patients who had been receiving small 
weekly transfusions for a period of two years revealed a high serum iron and an absence 
of latent iron-binding capacity of the serum. With cessation of treatment a decrease in 
serum iron and a gradual return of iron-binding capacity occurred in three and six 
weeks, respectively, after the last administration of blood. 


SUMMARY 


The blood of children with severe Mediterranean anemia was found to have a high 
serum iron and an absence of a latent or unbound iron capacity of the serum, Whereas 
serum iron levels comprise approximately one third of the total iron-binding capacity in 
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normal children and adults, the two values are equal in the severe form of Mediterranean 
anemia. The iron-binding capacity of the serum in this condition is therefore fully 
saturated and quantitatively lower than in normal children. 

The absence of a measurable latent iron-binding capacity does not depend entirely 
on the liberation of iron from exogenously administered blood. Comparable changes were 
also noted in two nonanemic adult carriers possessing the trait of the disease, in two 
children with the mild form not requiring transfusions, and in one severely anemic child 
with Mediterranean anemia who had never been transfused. Similar changes occurred in 
three patients with spherocytic anemia and in five children with sickle cell anemia, one of 
whom had never been transfused. 

In every instance therefore of the advanced form of Mediterranean anemia and in 
some of the nonanemic and mildly anemic forms of this disease, a fu!ly saturated metal- 
binding protein is present in total amounts usually less than those found in normal chil- 
dren. In contrast, children with iron deficiency anemia manifest a reduction in percentage 
saturation of iron-binding protein, an increased level of unbound latent iron-binding 
capacity and a markedly elevated total iron-binding capacity. 

The failure to demonstrate a latent iron-binding capacity of the serum in asymptomatic 
persons adds another criterion to those already established for the identification of car- 
riers of the trait of Mediterranean anemia who constitute the source of its transmission. 

The presence of bilirubin in increased concentrations in the serum of patients with 
severe Mediterranean anemia does not interfere with its capacity to combine with iron. 
The capacity for binding iron was restored when Fraction IV-7 was added to samples of 
icteric sera of patients in whom no capacity had previously been demonstrated. 

The high serum iron and absence of latent iron-binding capacity observed in children 
with severe Mediterranean anemia receiving multiple transfusions correspond to the 
changes regarded as diagnostic of transfusion hemosiderosis and hemochromatosis. 
While these changes remain unaltered in Mediterranean anemia, their reversibility has 
been demonstrated in two children with hemophilia who received weekly transfusions 
of small amounts of blood. Following cessation of this form of therapy a decrease of 
serum iron and a gradual restoration of iron-binding capacity were noted. 
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SPANISH ABSTRACT 


Hierro de Suero y Capacidad Ligada con el Hierro del Suero en 
Nifios con Anemia Mediterranea (de Cooley) Severa 


Se encontré que la sangre de nifios con anemia Mediterranea severa tiene un alto hierro de suero y 
una-ausencia de una capacidad de hierro latente del suero. Mientras que cantidades de hierro de 
suero comprenden aproximadamente una tercera parte de la capacidad ligada con el hierro total en 
nifos normales y adultos, los 2 valores son iguales en la forma severa de la anemia Mediterranea. 
La capacidad ligada con el hierro del suero en esta condicién es por consiguiente completamente 
saturada y cuantitativamente mas baja que en nifios normales. 

La ausencia de una capacidad ligada con hierro latente medible no depende enteramente de la 
liberacién del hierro de la sangre exogenicamente administrada. También se notaron cambios com- 
parables en 2 portadores adultos sin anemia que poseian la caracteristica de la enfermedad, en 2 
nifios con la forma benigna que no requerian transfusiones, y en 1 nifio severamente anémico con 
anemia Mediterranea que nunca habia tenido transfusiones. Cambios similares ocurrieron en 3 
pacientes con anemia esferocitica y en 5 nifios con anemia hematie uno de los cuales no habia tenido 
nunca transfusiones. 

Por consiguiente en cada caso de la forma avanzada de anemia Mediterranea y en algunas de las 
formas anémicas suaves y no anémicas de esta enfermedad se presenta una proteina ligada con metal 
completamente saturada en cantidades totales usualmente menos que las que se encuentran en nifios 
normales. En contraste, nifios con anemia de deficiencia de hierro manifiestan una reduccién en por- 
centaje de la saturacién de proteina ligada con hierro, una cantidad aumentada de capacidad ligada 
con hierro latente y una capacidad total ligada con hierro marcadamente elevada. 

El fracaso de demostrar una capacidad ligada con hierro latente del suero en personas asinto- 
maticas agrega otra regla a las ya establecidas para la identificacién de portadores del rasgo de la 
anemia Mediterranea que constituyen la fuente de su transmisi6n. 

La presencia de la bilirrubina en concentraciones aumentadas en el suero de pacientes con 
anemia Mediterranea severa no interviene con su capacidad de combinarse con el hierro. La capacidad 
para ligar hierro fué restablecida cuando se agregé Fraccién IV-7 a las muestras de sueros ictéricos de 
pacientes en quienes no se habia demostrado la capacidad anteriormente. 

El alto hierro de suero y la ausencia de capacidad de ligar hierro latente observados en nifios con 
anemia Mediterranea severa que reciben multiples transfusiones corresponden a los cambios mirados 
como diagnostico de transfusién hemosiderosis y hemocromatosis. Mientras estos cambios permanecen 
sin alteracién en la anemia Mediterranea, su reversibilidad ha sido demostrada en 2 nifios con hemo- 
filia que recibian transfusiones de pequefias cantidades de sangra semanalmente. Después de patar 
esta forma de terapia se notaron una decadencia de hierro de suero y un restablecimiento graduado 
de capacidad ligadora de hierro. 
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FOLLOW-UP STUDIES IN A BOY WITH MIXED 
ADRENAL CORTICAL DISEASE 


By Lytr I. GARDNER, M.D., RONALD C. SNIFFEN, M.D., ANIELA S. 
ZYGMUNTOWICZ, A.B., AND NATHAN B. TALBoT, M.D. 
Boston 


HIS paper describes metabolic, clinical and biopsy studies on a boy who since early 

infancy has suffered from manifestations of both hyper- and hypoadrenocorticism. 
He was first described at 20 months of age.? At that time he appeared to be lacking in 
the adrenal cortical hormone which regulates sodium and potassium metabolism (‘‘Na-K” 
hormone) and to have an excess of androgens presumably of adrenal cortical origin 
(“androgenic” hormone). This communication extends these observations to cover 
changes noted between the ages of 20 months and 11 years. In ‘addition, studies on his 
adrenal cortical sugar-fat-nitrogen metabolism (‘‘S-F-N” hormone) are presented. 

For purposes of clarity, the remainder of this paper is divided into sections dealing 
with separate aspects of his unusual problem. The first three sections are concerned with 
appraisals of the rates of production of the three chief adrenal cortical hormone types. The 
latter sections deal with studies designed to clarify the etiology of his disease and with 
observations on the pathology of this disease as obtained from biopsy specimens. 


OBSERVATIONS AND COMMENTS 


A. Na-K Hormone: Deficiency of this hormone may be recognized by measurements 
of serum electrolyte concentrations and by renal function studies. Patients who lack the 
Na-K hormone lose their normal ability to conserve Na. They retain K excessively and 
develop abnormally high extra- and intracellular concentrations of K. The skeletal muscle 
of adrenalectomized rats has been shown to accumulate a concentration of K four times 
that of controls when estimated on the basis of dry tissue.? These disturbances can be 
corrected by giving desoxycorticosterone acetate (DCA) therapy. Such patients also are 
unable to diurese in a normal manner following the ingestion of a standard amount of 
water during a short period of time.* As a consequence of these metabolic disorders, 
these individuals tend under conditions of limited sodium and generous potassium in- 
take to suffer’ circulatory collapse and have abnormally low serum Na and Cl and high 
serum potassium concentrations unless DCA is supplied. 

The present patient has since infancy shown a striking tendency to develop these 
manifestations of adrenal insufficiency within three to five days following withdrawal 
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of added dietary NaCl. In the upper section of Chart 1 are set forth the results obtained 
in a series of water excretion tests performed when he was 714 and 814 years old 
while on added dietary NaCl and DCA therapy. In spite of that therapy the results ob- 
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CuHarT 1. Deficiency of Na-K hormone as manifested by water excretion tests (upper portion) 
and response to withdrawal of DCA and NaCl (lower portion). Dark column of water excretion 
test represents volume of overnight urine specimen collected as described by Robinson, Power and 
Kepler.’ Light column represents volume of largest hourly urine specimen collected following morning. 


tained on the patient (three right-hand pairs) are opposite to those obtained in a normal 
child (left-hand pair). The lower section of the figure records changes observed when 
DCA and sodium chloride therapy was discontinued for a period of five days. It is seen 
that the patient lost weight, suffered a fall in blood pressure and developed an abnormal 
reduction in serum sodium and chloride concentrations. He also developed signs of 
anhydremia and circulatory collapse. All these signs disappeared promptly when therapy 
was reinstituted (cf. data of Wilkins, Richter et al.** on a very similar case, and the recent 
important contribution by Barnett and McNamara suggesting that excess androgens may 
change the action of DCA on K metabolism®). 

Comments: Though these observations do not provide conclusive evidence that the 
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patient had an absolute lack of Na-K hormone, they do indicate at least a relative de- 
ficiency of this type of hormone. The possibility that Na-K hormone deficiency in this 
type of patient is relative rather than absolute is suggested by recent observations of 
Lewis and Wilkins.*? They have found that when adrenocorticotropic hormone (ACTH) 
is administered to patients of this sort, there develops marked urinary sodium excretion 
and a tendency to collapse. 
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CHART 2. S-F-N hormone production as evidenced by urinary 11-OCS output (upper portion) 
* and insulin and glucose tolerance curves (lower portion). 


These changes occurred in association with indirect evidence of increased production 
of S-F-N hormone, as measured by urinary excretion of 11-17-oxycorticosteroid-like sub- 
stances (11-OCS). Hence these authors postulated that the Addisonian-like symptoms 
following ACTH therapy in patients with adrenal virilism were due to an anti-Na-K 
hormone effect produced by excessive S-F-N hormone. Such an hypothesis finds support 
in observations by Forsham, Thorn and co-workers* on the metabolic effects of pure 
11-17-oxycorticosteroids. These steroids probably are very similar to S-F-N hormone and 
when given by these workers to patients with Addison’s disease caused an increase in 
urinary Na if the patients were receiving DCA. However, when DCA therapy was 
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CHART 3. Excess of androgenic hormone as manifested by abnormally high urinary 17-KS output 
(upper portion) and secondary effects on growth and maturation (lower portion). Developmental 
age is plotted on ordinate and chronologic age on abscissa. Diagonal line represents norm. 


withdrawn under these conditions, little or no increase in urinary Na was observed. 

B. S-F-N Hormone: Chart 2 gives two types of information concerning the relative 
rates at which this hormone was produced. Urinary 11-OCS output values are given in 
the upper section of the diagram. Most of the values obtained were essentially within 
normal limits. As the patient grew older there was a tendency to slightly high values. - 

In the lower section of the figure glucose and insulin tolerance tests are recorded. The 
curves obtained correspond closely to standard normal curves. They reveal no tendency 
to postprandial hypoglycemia or to persistent hypoglycemia following the administra- 
tion of insulin. 
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Comments: This is the type of adrenal cortical hormone which was described in the 
preceding section as possibly inhibiting Na-K hormone action. It does not appear likely 
from the measurements recorded in this section that this S-F-N hormone was being 
produced either in grossly excessive or grossly deficient amounts. In patients with 
Cushing’s syndrome which is believed to be due to hyperproduction of adrenal cortical 
hormones, the urinary 11-OCS output characteristically is several times greater than 
normal.® By contrast, patients with virilism secondary to bilateral adrenal cortical hyper- 
plasia have essentially normal urinary 11-OCS excretion values, while patients with 


n 
_ 
' 
e 
4 
os 
- 
° 
eK 
be 
z 
w 
°o 
« 
Ww 
a 























1S 20 


FRACTIONS 


Cuart 4, Abnormal qualitative characteristics of urinary neutral 17-KS excreted by this patient 
as shown by chromatographic fractionation. Shaded area in figure represents normal pattern for 
healthy individuals. Solid circles connected by lines show pattern of patient. 


adrenal cortical failure, whether primary or secondary to hypopituitarism, tend to have 
abnormally low values.® 

When the S-F-N hormone is being produced in abnormally large quantities, the in- 
travenous glucose tolerance test is apt to yield a diabetic type of blood glucose curve.?° 
When there is S-E-N hormone deficiency, the insulin tolerance test may reveal unduly 
persistent hypoglycemia. As discussed elsewhere,™! in the absence of S-F-N hormone 
there is a marked tendency to develop hypoglycemia when fasting is prolonged. The 
present patient withstood fasting for periods of about 18 hours without developing low 
blood sugar values. 

C. Androgenic Hormone: The rate of production of these substances was estimated 
by measurements of the urinary neutral 17-ketosteroid (17-KS) output (Chart 3). It 
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is evident that 17-KS output of this boy has been in excess of normal since he was 
an infant. In addition, there was a sudden marked increase in output when the patient 
was about seven years of age. In association with this there also was observed a sudden 
increase in the size of the testicles which biopsy revealed to have been caused by the 
encroachment of large pale cells upon the testicular tubules. These cells had the appear- 
ance of the postnatal adrenal reticularis and are reminiscent of the testicular cells 
described by Blackman’* as representing accessory adrenal reticular zone tissue in a 
child with macrogenitosomia. This will be discussed in more detail below. 

Chart 4 presents information concerning the qualitative characteristics of the urinary 
17-KS excreted by this patient. An 0.3 mg. aliquot of the ketonic fractions of his neutral 
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CuHarT 5. Effect of oral methyl testosterone (90 mg./day for 33 days) on excretion of urinary 
neutral 17-KS and 11-OCS. Results are expressed as per cent of normal/day, with normal 17-KS 
1.5 mg./24 hr. and normal 11-OCS .25 mg./24 hr. 


urinary 17-KS was separated into 40 fractions by means of a column of activated alumi- 
num oxide according to a chromatographic micro-fractionation technic devised by 
Zygmuntowicz et al.1* The shaded area in the figure indicates the ranges of pattern 
obtained for a variety of endocrinologically normal, healthy persons. The solid circles 
connected by straight lines represent the pattern found for the present patient. It is 
evident that urinary 17-KS excreted by him differed qualitatively from those found in 
the urines of normal persons. 

Comments: The urinary neutral 17-KS are excretory transformation products which 
in the male normally are derived in the main from adrenal cortical and in part from 
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testicular androgens.’* Accordingly, an increase in urinary 17-KS by itself is not certain 
evidence of hyperadrenocorticism in males. Unless they have been castrated, there is a 
possibility that the urinary 17-KS are of testicular interstitial cell origin. On the other 
hand, information concerning the source of such steroids can be had by histologic ex- 
amination of testicular and adrenal cortical biopsy specimens.1® 

D. Study of Factors Potentially Responsible for the Adrenal Cortical Hyperplasia and 
Hyperactivity Noted in This Patient: In an attempt to determine to what extent the 
adrenal cortical hyperdevelopment and hyperactivity: shown by this patient might be due 
to hyperproduction of ACTH, methyl testosterone was given. Methyl testosterone is a 
synthetic ester of the testicular androgen, testosterone. In contrast to testosterone itself 
and to testosterone propionate, methyl testosterone is not metabolized and excreted in the 
urine as a neutral 17-KS. 

Reifenstein and his co-workers have reported that the administration of methyl test- 
tosterone to female patients resulted in a decrease in urinary neutral 17-KS output.'® 





Fic. 1. Patient (left) at age 21% mo. contrasted with normal infant of similar age. Note 
pigmentation of skin, particularly nipples and genitalia, and enlargement of penis. 


Venning and Browne" also have reported decreases in urinary glycogenic corticoids and 
17-KS in male and female patients treated with methyl testosterone. The work of Selye 
indicates that this effect is mediated through the pituitary by means of suppressing ACTH 
production. The latter worker demonstrated that hypophysectomized rats, when main- 
tained on ACTH, did not show adrenal atrophy when given testosterone.1® 

The effects of methyl testosterone administration upon the urinary excretion of neutral 
17-KS and of 11-OCS in our patient are indicated ‘in Chart 5. The drug was given orally 
in a dosage of 90 mg./day for 33 days. It is seen that this treatment resulted in a de- 
crease in the 17-KS and 11-OCS excretion values. A testicular biopsy was performed at 
the beginning and at the end of the therapeutic period. The last biopsy showed his- 
tologic changes which will be described later. 


























Fic. 2. A. Patient aged 15 mo. B. Aged 3 yr. C. Aged 4 yr. D. Aged 514 yr. E and F. Aged 
91, yr., contrasted with normal boy of same chronologic age. 
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Comments: It would appear that the action of methyl testosterone in depressing ex- 
cretion of urinary 17-KS and 11-OCS in this boy was via the pituitary, according to 
the evidence just presented. This supports, but does not prove, the hypothesis that the 
adrenal hyperfunction here is due to excessive stimulation from pituitary ACTH. 

Of considerable interest was the finding of marked changes in the large pale cells of 
the testicle, after methyl testosterone therapy. It has previously been shown by Howard’® 
that testosterone produced degeneration of the adrenal x-zone (fetal reticularis) in mice. 
Hence not only did these unusual testicular cells visibly resemble aberrant adrenal retic- 
ular cells, but they also responded in a similar manner to testosterone. 





Fic. 3. Genitalia of patient at 11 yr. of age. 


E. Observations on Growth and Maturation: Chart 3 sets forth records of the patient’s 
height, weight and skeletal maturation expressed as height age, weight age and skeletal 
age. During the first three years of life, he was shorter than average stature (height age 
less than chronologic age). During this period he suffered nearly continuously from 
respiratory tract infections, otitis media and nutritional disturbances. Thereafter, up to 
the age of seven years he tended to grow at a faster than average rate. Since the seventh 
year he has tended to grow hardly at all. The reason for this is evident in the skeletal age 
measurement which indicates that skeletal maturation progressed so rapidly that epiphy- 
seal fusion took place (skeletal age 17 years) when the patient was only seven years old. 
Weight age values approximately paralleled height age values. 

Changes in the patient’s appearance are illustrated by the photographs, figures 1 and 
2. As an infant (Fig. 1), he showed enlargement of the penis and pigmentation es- 
pecially of the nipples and genitalia. As he grew older, the genitalia increased in size 
(Figs. 2 and 3) and the skin pigmentation became more generalized and intense. At the 
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age of seven years the testes began rapid growth and were “adult size” by age seven and 
a half years. By the time he reached the age of nine years the color of his skin was dark 
brown and his nipples, scrotum and scars were almost black. In addition, by the ninth 
year there was a heavy growth of pubic and axillary hair, a light beard and some reces- 
sion of the scalp hair line over the temples. It is noteworthy that even at seven years of 
age his facial configuration corresponded much more closely to that of an adult man 
than that of a small boy. There also was striking development of musculature. 

Comments: The physical changes just described correspond with one or two exceptions 
to those seen in any male child who becomes masculinized precociously. They emphasize 
the fact that androgenic hormones not only promote protoplasmic (including skeletal) 
growth but also skeletal maturation, as recently quantitated by Sobel et al.?° As a con- 
sequence of the latter this boy now is dwarfed. 

The presence of marked pigmentation of the skin in association with this type of 
adrenal cortical disease is not a characteristic of ordinary adrenal cortical virilism. It is, 
however, a common finding in patients with Na-K hormone lack (Addison’s disease). It 
is apt to be present in the usual type of patient with adrenal cortical insufficiency whether 
or not there is gross evidence of S-F-N hormone deficiency. 


SUMMARY 


Supplementary data ‘are presented concerning the metabolic and physical status of a 
boy with apparent mixed adrenal cortical disease. These data suggest that he has been 
suffering from (a) at least a relative deficiency of the adrenal cortical Na-K regulating 
hormone and (b) both a relative and absolute excess of adrenal cortical androgens. It 
appears that the adrenal cortical sugar-fat-nitrogen regulating hormones were being pro- 
duced in approximately normal amounts. The excess androgen production was associated 
with hyperplasia of adrenal cortical zona reticularis-like cells located both in the adrenals 
and the testes. It is suggested that the hyperplasia was the result of excess stimulation 
by adrenocorticotropic hormone. The effects of these derangements upon the patient's 
growth and development are described. 


APPENDIX 


Observations on the Pathology of This Disease as Obtained from Biopsy Specimens 

When this patient was 3 yr. old, the adrenals were explored by Dr. W. E. Ladd of Children’s 
Hospital, Boston. Both glands were thoroughly explored and visualized through an extensive trans- 
verse anterior abdominal incision. They were found to be grossly and diffusely enlarged to about 
twice normal size, and a biopsy was taken.* 

The arresting abnormality in the gland lay in the reticular zone, which occupied 1/4 to % of the 
thickness of the cortex (Fig. 4A). The cells in this zone formed branching cords and resembled 
the components of the adult reticular layer. A number of them contained fine granules of tan pig- 
ment. No abnormalities were detected in either the glomerular or fascicular zones and each appeared 
of normal thickness. It would seem, therefore, that pressure atrophy does not explain the clinical 
symptoms assumed to be related to these 2 layers. 

Several biopsy examinations of the testes also were performed by Dr. F. Simmons of this hospital. 
The first testicular biopsy was performed when the patient was 5 yr. old, the fragment of tissue 
measuring approximately 3 mm. in greatest diameter. Microscopically, the tubules were rather widely 


* The authors are indebted to Dr. Sidney Farber, Pathology Department, Children’s Hospital, 
Boston, Mass., for facilitating review of the early biopsy material in this case and for providing 
several photomicrographs. 
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Fic. 4. A. Cross-section of adrenal cortex. 
Width of reticular zone lies between tips of 2 
arrows. B. Section of normal testis at age 6 yr. 
Testicular cords have no lumens and are filled 
with syncytium containing many small deeply 
staining nuclei and few germ cells. C. Testicular 
tubules of patient at age 7 yr. Same magnifica- 
tion as B. There is precocious enlargement of 
tubules with development of lumens and com- 
plete metamorphosis of undifferentiated cells in 
primitive sex cord to fully formed Sertoli cells. 
No interstitial (Leydig) cells are present. 


separated from each other and lay in a loose, fibrillar interstitial tissue containing round and ovoid 
nuclei. These tubules showed consistencies and inconsistencies with the age of the child. On the 
one hand and in keeping with immaturity, they were lined by a finely granular syncytium contain- 
ing 3 to 4 layers of small round to ovoid, deeply basophilic nuclei in which the nucleo-protein was 
precipitated in fine granules. Germ cells were embedded in the syncytium at intervals, but mitotic 
activity was lacking. On the other hand, the diameter of the tubules was appreciably greater than 
normal (average 85 4; normal at 5 yr. is about 55 ). In addition, wide lumens had formed into 
which cells were desquamating. The majority of the nuclei lying in the syncytium were larger than 
normal for a child of 5 yr. and many of them contained plasmosomes. It is possible that these phe- 
nomena represent precocious tubular maturation without a concomitant stimulation of the germ cells. 
The collagen fibrils of the inner layers of the tunica propria had increased in number, a change that 
is usually associated with tubular involution. 

The interstitial tissue did not contain elements that in any way resembled Leydig cells. However, 
in an area a little larger than a high power field there was a group of cells of unusual character. 
They formed cords in a compact mass in the interstitium and were independent of the surrounding 
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tubules. A more exact description of these cells will be drawn from a later biopsy where they were 
more numerous and the details of their character could be better appreciated. Similar microscopic 
findings have been described in the testis of a hermaphroditic mouse.” 

The second biopsy of the testicle was taken 2 yr. later when the patient was 7 yr. old. At this 
time there was a decided change in the appearance of the tubules. A further increase in diameter 
to an average of 100 pw had occurred, many more had developed lumens, and they were lined by 
fully formed tall Sertoli cells with cytoplasmic fibrils, crystalloids and a few lipoid globules. The 
nuclei were larger and showed the characteristic infolding of the limiting membrane; plasmosomes 
were prominent. Most of these nuclei were deeply basophilic, but some stained light blue. Small 
undifferentiated nuclei without plasmosomes and with dense chromatin were also present. This is 
the usual appearance of the nucleus at this age (Fig. 4B). The germ cells had increased in number 
a little and a few mitoses and primary spermatocytes were evident; no crystalloids were found as in 
the adult testis. The inner layers of the tunica propria were still thickened and a few tubules were 
completely sclerotic. The interstitial tissue surrounding the tubules consisted of dense collagen and 
no Leydig cells could be found (Fig. 4C). 

The greater part of this biopsy was composed of branching cords and masses of large cells that 
were sharply demarcated from the rest of the testicular tissue (Fig. 5A). The cords lay in a dense 
fibrous stroma lightly sprinkled with mononuclear cells. A slightly invasive quality was exhibited by 
the cells, for they had engulfed a few tubules near the periphery of the mass. In general the cells 
were large, sharply defined, and polygonal with a pronounced variation in the different diameters 
(Fig. 5B). Each cell- seemed to be held in a delicate mesh of reticulum and collagen fibrils (Fig. 5C). 
At the extremes 2 types were represented that were about equal in number and in between there 
seemed to be transition forms. The first type averaged about 18 p in diameter. The nucleus was 
round, sharply defined, and the nucleoprotein was precipitated in fine, closely packed granules; one 
or several plasmosomes were visible. The cytoplasm was completely and densely filled with a fine 
precipitate sometimes punctuated by coarse basophilic granules. 

The second type was much larger and averaged approximately 45 pw in diameter. Here the nuclei 
were large (average diameter 7.5 w), spherical, with a sharply defined membrane that was often 
wrinkled. The nucleoprotein was precipitated by the fixative (Zenker’s fluid) in a fine network 
(linin) with clumps of chromatin at the intersections; 1 to 3 prominent plasmosomes were always 
visible. Giant nuclei were present with a diameter as great as 15 pw. The cytoplasm was finely 
granular, but included coarse granules that were sometimes basophilic and a varying number of 
small and large droplets separated by delicate lines of minute granules. The droplets seemed to 
appear first at one pole of the cell and be finely divided. Ultimately they surrounded the periphery 
of the cytoplasm becoming larger and apparently rupturing into one another like emphysematous 
alveoli. Some of the finer globules contained coarse basophilic granules. Giant cells of this type with 
a diameter of 45 were rather frequent. Transition forms between the 2 cell types seemed to take place 
by enlargement of both cytoplasm and nucleus and the development of coarse granules and droplets 
in the cytoplasm. No pigment granules were found in the cells of the 1st 2 biopsies. 

Three points deserve emphasis. First, the cells seemed to be completely independent of the tu- 
bules and their related interstitial tissue. Second, there was no indication that they developed from 
the interstitial tissue of testis. Third, no mitotic activity was observed in the cells. 

At the time of this testicular biopsy, breast tissue was removed which exhibited an unusual de- 
velopment and activity (Fig. 5D) and in certain areas the glandular elements were obviously stim- 
ulated. Here the ducts were enlarged and sometimes dilated. The epithelial cells had increased in 
number to from 2 or 3 cell layers; a moderate number of mitotic figures were present. The cytoplasm 
of many cells contained small droplets that had accumulated in the tip of the cell and at certain 
points the content of the vacuoles was being extruded into the lumen. The lumen of a few ducts 
contained homogeneous basophilic material. There was no change in the myoepithelial cells, although 
they were prominent and formed an unbroken line outside the epithelial elements. The intralobular 
connective tissue associated with these ducts was loose, apparently edematous, and lightly infiltrated 
with lymphocytes and eosinophils. The skin overlying the breast tissue showed marked pigmentation 
of the basal layer of the epidermis and perivascular lymphocytic infiltration in the corium. 

The third testicular biopsy was performed when the child was 10 yr. old and at this time his 
testes were each about twice the normal size for an adult (right testis 23 cm. in circumference). The 
excised tissue included the capsule which had become thickened by a deposition of collagen. At this 
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Fic. 5A. Testicle of patient at age of 7 yr., illustrating sharp boundary zone between mass of 
aberrant cells and testicular tubules. B. Aberrant cells in testis when patient was 7 yr. old showing 
various cell types described in text. C. Silver impregnation to illustrate nature of reticulum network 
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time almost the entire block of tissue, that measured 1 cm. in diameter, was composed of the abnormal 
cells already described. The few tubules that remained were displaced toward the periphery and in- 
corporated in the fibrous tissue of the thickened capsule. The morphology of the tubules and aberrant 
cells had not changed, except that fine pigment granules were now visible in the cytoplasm of a few 
of the aberrant cells. They showed the same mildly invasive quality by infiltrating the capsule for a 
short distance at several points, but still no mitoses could be found. 

Five weeks later a block of testicular tissue measuring 20 x 7 x 5 mm. was removed. Again the 
general character of the parenchyma was the same. A few tubules lay at the periphery embedded in 
the thick fibrous capsule. They were lined by mature Sertoli cells containing lipoid droplets, and a 
few germ cells that were occasionally binucleate. The individuals of the large mass of cells seemed to 
have reached peak dimensions (Fig. 5E). The cytoplasm of the vast majority harbored large droplets, 
and coarse basophilic granules precipitated in small or large clumps; some granules lay within drop- 
lets. These cells measured up to 75 p, and some nuclei 25 p in greatest diameter. A small minority 
of the cells had not developed coarse basophilic granules or droplets, and had a dense, finely granular, 
homogeneous cytoplasm. These cells averaged 10 w and contained nuclei 5 p in diameter. A few of 
the cells of each type contained pigment granules. 

The fifth biopsy was performed 7 wk. later after the child had been given methyl testosterone 
90 mg./per day for the 33 days preceding operation. 

At this juncture a marked change had taken place in the aberrant cells. Although there was great 
variation in different areas, the large cells were no longer in the majority, but instead the small dense 
type predominated. The large cells often appeared as islands in a sea of small cells that were closely 
applied to them in the form of crescents reminiscent of histiocytes grouped around a’ foreign body. 
Pigment granules were more readily visualized in the cytoplasm. All the nuclei seemed denser and 
more deeply staining than in former biopsies, while in the small cells they were often deeply baso- 
philic, shrunken, and without plasmosomes (Fig. 5F). These findings represent additional evidence 
that these large cells are of adrenal cortical origin, as previously discussed. 

A little more than 13 mo. later, the testicle was removed. It was greatly enlarged but of normal 
configuration and measured 8 x 5 x 5 cm. The fibrous tunics were intact and normal. The cut surface 
was dark brown, firm, resilient, and divided into lobules of unequal size by bands of fibrous tissue. 
A particularly important abnormality was the existence of 2 discrete, encapsulated nodules lying be- 
tween the testis and epididymis, and independent of both structures. These nodules measured 1.5 and 
1.0 cm. in diameter and had the same physical characteristics as the testis. Microscopically both the 
testis and the discrete nodules showed the same cells in roughly the same proportion as the preced- 
ing biopsy. Again a few tubules were embedded in the fibrous tissue of the thickened tunica albuginea. 
Apart from these remnants of testicular tissue the normal substance of the gland had completely dis- 
appeared. Fat stains (oil red) accentuated the differences already noticed in the cells. The small cells 
with finely granular cytoplasm became a diffuse light red color. Other cells with this same back- 
ground contained a varying number of relatively coarse “‘sudanophilic’” granules that seemed to cor- 
respond to the basophilic granules already described. The large cells contained only coarse granules 
of varying frequency. No large lipoid globules were found in any of the cells. At times the endothelium 
of the capillaries also seemed to contain coarse “‘sudanophilic” droplets. Throughout the tissue 
cytoplasmic pigment was more evident than ever before, but even now it was present in a minority 
of the cells; sometimes the granules filled the entire cytoplasm. 

Several points in the pathology of this case deserve emphasis. At each biopsy the surgeon described 
an abnormal brown pigmentation of the testis. This was noted also by Blackman™ in the adrenals 
and testes of his case. In the 9 yr. over which these observations extended the testes enlarged from 
those of a normal infant to approximately twice adult size. The increase was due solely to multiplica- 
tion of the aberrant cells first noticed as a small group in the initial biopsy. Gradually the tubules 





enclosing each aberrant cell in testis. D. Section of breast tissue at 7 yr. Ducts are enlarged and 
there is epithelial hyperplasia. Intralobular connective tissue is loose, delicate and lightly infiltrated 
with lymphocytes and eosinophils. E. Aberrant cells in testis at age of 10 yr. and immediately before 
child was treated with methyl testosterone. F. Aberrant cells in testis after patient had been given 
methyl testosterone 90 mg./day for 33 days preceding operation. Same magnification as E, Cells have 
decreased in size and many are small and deeply staining with pycnotic nuclei. 
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were pushed aside and finally almost obliterated, but not before early developmental changes could 
be observed in them. The cells behaved like a slowly growing benign tumor with the mildest invasive 
powers. There is sufficient similarity between the cells found in the testis and those of the postnatal 
reticular zone of the adrenal to regard the former as aberrant adrenal cells responding to stimula- 
tion. They did not resemble the cells of the glomerular and fascicular zones of the adrenal, for they 
lacked large lipoid globules, contained pigment and were enclosed by reticulum fibrils. The cells of 
the postnatal reticular zone form short anastomosing cords and small groups; they contain pigment 
and ‘nonlipoid droplets and basophilic and sudanophilic granules. Furthermore, each cell or small 
group of cells is enclosed in delicate reticulum fibrils. The cells in this testis displayed all these 
characters. The elements of the prenatal reticular zone do not contain pigment nor manifest such 
variation in cell type. 

It would be possible for the cells in the testis to arise in situ under appropriate stimulation, but 
the evidence is against this circumstance. The apparent independence of the cell mass from the re- 
maining testicular tissue and the lack of large interstitial cells in the latter have been emphasized. 
Furthermore, the presence of 2 discrete nodules of these same cells lying between the testis and 
epididymis seems to point directly toward the existence of aberrant tissue. If the cells under discus- 
sion had developed from the interstitial tissue of the testis, the various cell types resulting in the 
metamorphosis from primitive mesenchymal cell to functioning endocrine cell should have been found 
as in the interstitial tissue of the adult or fetal testis, but the latter do not appear in anastomosing 
cords or contain pigment, although they have basophilic granules and nonlipoid droplets in the cyto- 
plasm, and a similar disposition of reticulum fibrils. It should be noted from the preceding remarks 
that there are certain individual similarities between the interstitial cells of the fetal testis and the 
cells of the prenatal reticular zone. The rapid postnatal dissolution of the 2 types is also striking. 

The obvious tubular maturation that occurred during the period of observation is noteworthy. 
The stimulus was not directed toward the germ cells, or they remained refractory to the environment, 
for mitotic activity was minimal. On the other hand, the tubules enlarged and developed lumens. 
Sertoli cells containing morphologically mature nuclei, and cytoplasmic fibrils, lipoid droplets, and 
crystalloids arose from the syncytium and undifferentiated nuclei of the primitive tubules seen in the 
first biopsy. 
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SPANISH ABSTRACT 


Estudios de Continuaci6én en un Muchacho con Enfermedad Cortical Adrenal Mixta 


Se presentan datos suplementarios concernientes el estado fisico y metabélicos de un muchacho 
con una aparente enfermedad cortical adrenal mixta. Estos informes sugieren que él ha estado 
padeciendo de (a) por lo menos una deficiencia relativa de hormona reguladora de potasio y sodio 
cortical adrenal y (b) de un exceso de andrégenos corticales de adrenal tanto relativo como absoluto. 
Parece que las hormonas reguladoras de nitrogeno-grasa-azicar cortical adrenal estaban siendo 
producidas en aproximadamente cantidades normales. El exceso de produccién de andrégeno fué 
asociado con hiperplasia de células como reticularis de la zona cortical adrenal situadas tanto en 
los adrenales como en los testiculos. Se sugiere que la hiperplasia fué el resultado del exceso de 
estimulacién por la hormona adrenocorticotrépica. Los efectos de estos desordenes en el crecimiento 
y desarrollo del paciente se describen. 
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SERUM MUCOPROTEINS IN CHILDREN IN HEALTH 
AND DISEASE WITH SPECIAL REFERENCE TO 
RHEUMATIC FEVER 


By VINCENT C. KELLEY, M.D., Ropert A. Goon, M.D., AND IRVINE McQuaRrRIE, M.D. 
Minneapolis 


ETENTION of certain nondialyzable, nitrogen-containing substances in the filtrate 
following treatment of serum with some of the standard protein precipitants has 
been demonstrated repeatedly.1- Variation in the content of these substances in the 
serum has been shown to occur in human disease with notable elevations reported for 
cancer and severe infections.*: > Winzler and co-workers® have pointed out recently that 
these nitrogen compounds are related to the mucoid materials studied by Mayer’ and 
others*-#° and have concluded that they may be classified as mucoproteins on the basis 
of their chemical characteristics. Using an improved precipitation method for separating 
mucoproteins from the rest of the serum proteins, these workers studied their concentra- 
tion in normal and diseased adults and demonstrated also significant elevations in ad- 
vanced cancer and in severe infections." 

The purpose of the present investigation was threefold: first, to compare the serum 
mucoprotein values of normal children with those of normal adults; second, to study the 
alterations in children suffering from various diseases; third, to ascertain whether the 
mucoprotein content of the serum is changed in rheumatic fever and, if so, to what extent 
such change may be correlated with the degree of activity of the disease process. 


; MATERIALS AND METHODS 


Winzler’s method,® modified to permit use of the Evelyn photoelectric colorimeter, was used for 
estimating the serum mucoprotein fraction. In this method the mucoprotein concentration in the 
serum is determined by analysis of the filtrate for its remaining protein content after removal of the 
other serum proteins with perchloric acid. The mucoprotein fraction which is precipitated from the 
filtrate by phosphotungstic acid is estimated from its tyrosine content. This is measured by the in- 
tensity of the molybdenum blue color developed with the Folin-Ciocalteau phenol reagent. While it 
is recognized that this color reaction is not entirely specific for tyrosine, the likelihood of interfering 
substances being present in significant amounts is small. This indirect method seemed to be reliable 
after preliminary measurements had confirmed Winzler’s finding that the concentration of tyrosine 
bears a conscant relationship to the content of mucoprotein carbohydrate and of mucoprotein nitrogen. 

All specimens of serum studied were obtained by venipuncture from patients in the fasting state. 
Blood was centrifuged at 2500-3000 rpm. for 15 to 20 min. and the separated serum was stored at 
—30° C, until used. 

Blood samples obtained from 332 subjects were studied. These included normal young adults, 
normal children and children with a wide variety of infectious, malignant, metabolic and rheumatic 
diseases. An additional series of blood samples drawn at intervals throughout the course of the active 
rheumatic episode in 15 of the 20 patients with rheumatic fever brought the total number of serum 
mucoprotein determinations to 450. The normal young adults were members of the medical and 
nursing staffs of the University of Minnesota Hospitals, ranging in age from 18 to 33 yr., who gave 
no history of recent illness. The normal children, between 1 and 15 yr. of age, were selected from 
visitors to a large outpatient service where they presented themselves for dental examination, eye re- 
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fraction, psychogenic behavior problems and minor congenital anomalies. Detailed histories, as well 
as physical and routine laboratory examinations of these latter subjects, revealed no evidence of recent 
illness at the time when the blood samples were drawn. Among the children suffering from various 
diseases, only those in whom the diagnosis could be established beyond reasonable doubt were in- 
cluded in this study. 

Among the children included in the special group study (table 1) were 12 patients with the ne- 
phrotic syndrome, diagnosed as such on the basis of the clinical and laboratory characteristics of their 
disease. Marked anasarca, ascites, albuminuria, hypoproteinemia and hyperlipidemia, in the absence 
of arterial hypertension, nitrogen retention and hematuria, would probably warrant classifying the 
majority of them under the clinical heading of “‘lipoid nephrosis.”’ ‘ 

Serum samples from patients with poliomyelitis were obtained during an epidemic which occurred 
in Minnesota in the summer and fall of 1948. Patients acutely ill with fever, characteristic paralytic 


TABLE 1 


SUMMARY OF SERUM MUCOPROTEIN-TYROSINE LEVELS IN NORMAL ADULTS 
AND CHILDREN AND IN CHILDREN WITH CERTAIN DISEASES 


Group . Age Range No. of Cases Mean +SEM 











Yr. mg./100 cc. 
Normal young adults 18-33 50 2.34+0.05 
Normal children 1-15 75 2.49+0.06 
Lipoid nephrosis 2-13 12 1.59+0.14 
Acute poliomyelitis 2-15 24 3.93+0.29 
Convalescent poliomyelitis 3-16 20 2.7740.14 
Acute osteomyelitis 13-14 6 4.49+0.29 
Pneumonia nonbacterial 2/12-11 10 5.10+0.26 
Streptococcus pharyngitis 5-24 11 2.87+0.20 
Active rheumatic fever 5-33 20 6.00+0.27 
Inactive rheumatic fever 5-21 42 2.75+0.11 


Sydenham’ . chorea 5-12 17 3.00+0.20 


manifestations and typical alterations of the spinal fluid were selected. Patients convalescent from 
poliomyelitis were chosen from those who had recovered from the acute phase of the disease at least 
2 wk. prior to the time of sampling and were receiving physiotherapy for residual paralysis. 

The group of patients listed in tables 1 and 3 as having streptococcal pharyngitis were patients 
whose history and physical examination data were characteristic of this disease and whose throat cul- 
tures showed predominantly beta Str. hemolyticus. No immunologic studies were carried out. In 2 
cases the characteristic rash of scarlet fever indicated absorption of erythrogenic toxin. Specimens 
from this series of patients were taken first at the height of the fever and pharyngeal angina and 
again 2 wk. following the disappearance of all symptoms. 

Twenty cases of active “‘exudative’’ rheumatic fever, all of whom had fever, migratory poly- 
arthritis, carditis, and rapid ESR, were included among the patients with rheumatic disease. Some 
had additional rheumatic manifestations including subcutaneous nodules, chorea and skin rashes. For 
comparison with the group of active rheumatic fever cases a number of children presenting a history 
of previous rheumatic fever, and some of them with evidence of residual cardiac damage as well, 
were investigated. They showed no evidence of active rheumatic fever at the time of the examination. 
Seventeen cases of Sydenham’s chorea uncomplicated by other manifestations of rheumatic fever were 
also studied. Although several of these children with chorea showed evidence of residual cardiac 
valvular damage from previous rheumatic episodes, in none were fever, acute carditis, polyarthritis, 
subcutaneous nodules or elevated ESR to be found at the time of examination. Of the 20 children 
who were suffering from active rheumatic fever when first seen, 15 were followed throughout the 
entire course of their illness, serial blood samples being drawn for study of the serum mucoproteins 
whenever the ESR was determined. Such measurements were made also following clinical recovery 
from the active rheumatic episode. 
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TABLE 2 


SERUM MUCOPROTEIN-TYROSINE LEVELS IN PATIENTS WITH NEOPLASMS, 
AcuTE INFECTIONS AND MISCELLANEOUS DISORDERS 








Patient Age . Diagnosis 











bi 2 Neoplastic Diseases 

J.A. 3 . Brain tumor 
J.B. 11 r Brain tumor 
RF. 14 I Brain tumor 
T.W. 5 I Brain tumor 
OS. 10 . Neuroblastoma with metastases 
DS. - Neuroblastoma with metastases 
1..A. Neuroblastoma with metastases 
R.K. I Osteogenic sarcoma with metastases 
B.S. ° Lymphatic leukemia 

. Lymphatic leukemia 


Acute Infectious Diseases 


Pneumonia-bacterial 

Pneumococca] meningitis 

Pneumococcal meningitis 

Pneumococcal meningitis 

Pneumococcal meningitis 

Acute hemorrhagic nephritis 

Acute hemorrhagic nephritis 

Acute hemorrhagic nephritis 

Acute hemorrhagic nephritis 

Diphtheria 

Diphtheria 

Diphtheria 

Epidemic parotitis 

Mumps meningitis 

Primary tuberculosis 

Primary tuberculosis 

Otitis media-acute streptococcal 

Otitis media-acute staphylococcal 

Subacute bacterial endocarditis 
streptococcus viridans 

Infectious mononucleosis 

Infectious mononucleosis 

Infectious mononucleosis 


FHYHWWWOAHSF UF UPD Ds SW 


ed! 


Miscellaneous Disorders 


Erythema multiforme 

Rheumatoid arthritis 

Rheumatoid arthritis 

Hodgkin’s disease 

Hodgkin’s disease 

Hygroma 

Hemangioma of face 

Schilder’s disease 

Progressjve muscular dystrophy-late stage 
Progressive muscular dystrophy-early stage 
Severe anoxia neonatorum 

Idiopathic intestinal insufficiency 

Serum sickness 
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A second series of studies was concerned with changes in the mucoprotein content of the serum 
of children with various types of neoplastic disease, with other kinds of infection than those in the 
preceding series and with miscellaneous disorders (table 2). 


RESULTS 


A summary of the mucoprotein-tyrosine levels of the serum of normal adults, normal children and 
children with various diseases can be seen in table 1. It is apparent from these data that healthy children 
do not differ from healthy young adults with respect to serum mucoprotein levels. Furthermore, no 
significant difference exists in this respect among the various age groups between 1 and 15 yr. One 
of the most conspicuous features of the data recorded in this table is the abnormal depression of 
serum mucoprotein values in patients afflicted with the nephrotic syndrome. The significance of this 
incidental finding deserves further investigation. 

Moderate elevations of serum mucoprotein values were found to accompany the paralytic phase 
of poliomyelitis. Although these elevations were not marked, they were found consistently. In the 
series of 24 such patients studied, only one failed to show an elevation of the serum mucoprotein. 


TABLE 3 


MUCOPROTEIN-TYROSINE VALUES IN UNCOMPLICATED STREPTOCOCCAL FHARYNGITIS 











Mucoprotein-tyrosine 
Patient 5 In Period of 
in In Acute Stage 
Convalescence 





mg./100 cc. 

2.10 

2.20 
.90 
.10 
15 
OU 
ay 
.25 
.30 
30 


5 
bs 
8 
10 
7 
8 
5 
5 
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During convalescence from this disease, the levels were found to return toward normal. A few cases, 
among the patients in this convalescent group, maintained an elevated serum mucoprotein level thereby 
raising the mean value for the group slightly above normal. As shown in the table, patients with 
acute osteomyelitis and those with nonbacterial pneumonia consistently showed elevations. 

Elevations in serum mucoprotein levels were noted also during the acute stage of streptococcal 
pharyngitis in 4 out of 11 cases only. In the convalescent period following such uncomplicated 
streptococcal infections, the levels were all within normal limits. This finding stands out in contrast 
to the alterations in serum mucoproteins found in patients with actiye rheumatic fever. 

In table 2 are recorded serum mucoprotein-tyrosine values for individual patients afflicted with 
a variety of disorders. 

It is seen from examination of these data that an increase in the mucoprotein content of the serum 
represents a nonspecific response to a wide variety of disease states in which injury to body tissues is 
a common factor. While the impression was gained during the course of the study that the highest 
values were found, as a rule, in cases showing the greatest degree of cellular damage, such relation- 
ship was not always demonstrable. The occasional normal or nearly normal value found in patients 
listed among those suffering from tumors or infections was, however, nearly always in one whose 
disease was mild or quiescent. 

Data on the serum mucoproteins in the 11 cases of mild, uncomplicated streptococcal pharyngitis 
are of special interest since there is an intimate relationship between attacks of sore throat due to 
streptococcal infection and recrudescence of symptoms in patients known to be afflicted with rheumatic 
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fever (table 3). A majority of the patients showed no elevation of the mucoprotein fraction. The 
others showed comparatively slight increases. All gave normal values 2 wk. following their brief 
illness. 

Marked elevations of the mucoprotein level, ranging between 100 and 300% above the normal (as 
recorded in table 4), were the rule in patients suffering from the characteristic manifestations of active 
rheumatic fever other than uncomplicated chorea minor. It was further noted that the degree of ele- 
vation of the serum mucoproteins appeared to reflect the severity of the rheumatic process as indicated 
by the fever, clinical symptomatology and ESR. A group of patients with inactive rheumatic fever 
showed, on the other hand, a mean mucoprotein value only slightly higher than that noted for normal 
children. While most of the patients listed under the heading of “inactive rheumatic fever’ showed 
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CHART 1. Correlation of serum mucoprotein-tyrosine level, ESR and temperature curve in B.K. 


normal levels, a few showed elevations accounting thereby for a slight increase in the mean value for 
the group. Approximately half of the 16 patients showing clinical manifestations of chorea minor, 
unaccompanied by other signs, had normal mucoprotein levels. The remaining half showed small in- 
creases. All of the group had essentially normal ESRs. 

The correlation between the degree of elevation of serum mucoprotein and the degree of clinical 
activity of the rheumatic process, although indicated in table 4, is still better shown in the following 
illustrative figures, in which serum mucoprotein level, ESR and body temperature were plotted against 
time covering the clinical course in 4 typical cases of active rheumatic fever. These cases illustrate 
several types of clinical course frequently observed.in this study. The case illustrated in chart 1 was 
that of a 13 yr. old girl, B. K., who entered the 'niversity of Minnesota Hospital with her initial 
rheumatic attack characterized by acute migratory polyarthritis, tachycardia, cardiac murmur, fever 
and general malaise, preceded 3 wk. by an attack of sore throat. Under symptomatic treatment with 
a moderate dosage of salicylate, she improved steadily without further complications. In this case 
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the high level of serum mucoprotein in the acute phase of the disease and the gradual but direct return 
to normal limits was characteristic of many of the cases of active rheumatic fever observed and was 
strikingly parallel to the clinical recovery. 

The patient whose data are presented in chart 2 was an 11 yr. old boy, G. N., who was admitted 
to the Minneapolis General Hospital because his initial examination in the outpatient department 
revealed the presence of fever, sore throat and a typical erythema marginatum. 


8.00 
mg. / 100 cc. 


7.00 








40.0 120.0 6.00 
Temp. E.S.R. 
°C mm./hr. 


39.0 100.0 5.00 











38.0 80.0 4.00 








37.0 60.0 3.00 





Temp. 


—~ 








40.0 2.00 





------Erythrocyte 
sedimentation 
rate 





20.0 1.00 





= 











0.0 0.00 ) 
5 i 
Nov. Dec. ; Feb. 


CHART 2. Correlation of serum mucoprotein-tyrosine level, ESR and temperature curve in G.N. 











During the 1st wk. following admission to the hospital without special therapy, he continued to 
have fever and the skin eruption and developed, in addition, migratory polyarthritis, a cardiac mur- 
mur and a progressive rise in the ESR from 60 to 105 mm./hr. Treatment thereafter with moderate 
doses of salicylate was attended by a good clinical response. Except for a minor elevation of tempera- 
ture and the intermittent appearance of erythema marginatum for a short period of time following 
discontinuance of the salicylate medication, he proceeded to recover without further complications. 
In this case the mucoprotein level once again appeared to serve as a good objective indication of 
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the degree of clinical activity of the rheumatic process, returning completely to normal only after 
the disease was clinically quiescent. 

A similar course, illustrated in chart 3; was followed by a 14 yr. old boy, L. N. About 6 wk. 
prior to admission, he had a severe “chest cold’’ and sore throat. Three weeks thereafter he had de- 
veloped migratory polyarthritis, fever and pain in his chest. The family physician made a diagnosis 
of rheumatic fever and treated the child with bed rest and salicylate to which he responded well in- 
itially. He was referred to the University of Minnesota Hospital 3 wk. later because of a persistent, 
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CuHarRT 3. Correlation of serum mucoprotein-tyrosine level, ESR and temperature curve in L.N. 


low-grade fever and signs of progressive carditis. At the time of his admission to the hospital, the 
carditis and low grade fever were apparent but no other manifestations of rheumatic fever were 
present. During the following 3 wk. in the hospital, he became worse with recurrence of the migra- 
tory polyarthritis, increasingly severe carditis, erythema multiforme and increased fever. After a 
stormy course, lasting about 1 mo., his condition began to improve and the disease became gradually 
completely quiescent. In this case the serum mucoproteins, which were moderately elevated on admis- 
sion, rose to still higher levels at the peak of rheumatic activity and gradually returned to normal 
during the period of convalescence. Here again there was observed a striking correlation between the 
mucoprotein level in the serum and the degree of activity of the rheumatic process. 

Chart 4 illustrates the case of an 11 yr. old boy, F. P., with a 4th recurrence of active rheumatic 
fever. This episode was characterized by sudden onset of high fever, severe polyarthritis and carditis 
of relatively short duration. This attack was short lived, symptomatic treatment being followed by 
prompt return to clinical inactivity of the disease. In this case, as in the preceding 3, the high level 
of serum mucoprotein noted during the acute phase of the disease was followed by a return to the 
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normal level when the patient's rheumatic process became quiescent. These 4 cases are representative 
of the active rheumatic fever group as a whole. In each one a striking correlation between the degree 
of mucoprotein elevation and the degree of clinical activity of the rheumatic process was observed, 
though the type of clinical course varied to a considerable degree. 
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DISCUSSION 


The finding of alterations in the level of serum mucoproteins in many diseases of 
childhood reported here corroborates the findings of Winzler and co-workers in adults 
and in addition reveals important changes not studied previously in rheumatic fever. 
The significance and underlying mechanisms of these changes are, however, not immedi- 
ately apparent. Although decreased co-precipitation with serum proteins due to decreased 
precipitating protein mass might account for slight apparent elevation of mucoprotein 
level in patients with low total serum proteins, the marked elevation of mucoproteins 
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in malignancy and the concomitant inerease in other serum proteins in infectious and 
rheumatic diseases would appear to preclude the invocation of this mechanism as an 
explanation of the elevated serum mucoprotein levels observed in such cases. Neverthe. 
less, the relationships of alterations in the mucoproteins to variations in the content of 
other serum proteins in disease deserves further investigation. 

Nothing is as yet known of the source or site of formation or of the biologic signifi- 
cance of the serum mucoproteins. A possible physiologic role of one group of muco- 
protein substances has been suggested by the work of Code,’* who has demonstrated 
suppression of both gastric motility and acid secretion by the stomach following intra- 
venous administration of mucoproteins obtained from gastric and salivary mucin. In 
addition to aiding adjustments such as these, mucoprotein substances might conceivably 
play a significant role in the nonspecific defense mechanisms of the host. This possibility 
would warrant intensive investigation since certain polypeptides isolated from mammalian 
tissues, though still but roughly characterized chemically, have been shown to have an 
antibacterial action in vitro.7° 

The early increase of serum mucoprotein in infections might reflect their association 
with nonspecific mechanisms of adaptation. In this regard, obvious parallelisms be- 
tween the variations of the level of serum mucoproteins in disease and the activity of the 
nonspecific hyaluronidase inhibitor studied extensively by Dorfman*:'® and Glick'*-*° 
are of interest. However, investigations reported elsewhere”! indicate that this parallelism 
is not absolute and that the nonspecific hyaluronidase inhibition cannot be considered as 
a manifestation of the physiologic function of the serum mucoproteins measured in this 
way. Similarly, the coincident nonspecific elevation of serum mucoproteins and the 
C-reactive protein of MacLeod and Avery? under similar conditions in many infections 
leads to speculation as to the relationship that these two entities might bear to each other. 
Both substances increase early in infections and decrease during convalescence. However, 
its complete absence from normal serum would appear to differentiate the C-reactive 
protein from those proteins of the mucoprotein group studied. 

That the mucoproteins under consideration represent a complex family of substances 
is shown by Winzler’s demonstration® of their multiphoretic characteristics. The 
relatively constant tyrosine-carbohydrate-nitrogen ratios in the serum mucoproteins in 
both health and disease suggest, however, that these compounds have a fixed relation- 
ship to one another in the mucoprotein complex and that the elevated serum levels in 
disease probably represent an increase in the amount of the normally occurring muco- 
protein. 

Whether further study. of these substances will add significantly to our knowledge 
regarding pathogenesis in those diseases in which they are altered is not clearly apparent 
from these data. The fact that elevations are observed in a wide variety of infectious 
and malignant processes indicates that these alterations are nonspecific. It would seem 
likely that the elevated carbohydrate,?* protein-bound carbohydrate,** and glucosamine*® 
contents of the serums of patients with cancer and infection might be explained, at least 
in part, by the observed alterations in the serum mucoproteins. 

The comparatively high levels of serum mucoproteins found in some malignant 
processes might suggest that a clinically useful screening test for malignant disease could 
employ the serum mucoprotein determination. According to our experience with children 
suffering from malignancies, however, it is only the widely disseminated malignant 
processes which cause the marked alterations in serum mucoprotein levels. These high 
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levels in turn overlap those produced by severe destructive bacterial infections and rheu- 
matic processes, rendering this possibility for clinical usefulness questionable. It appears, 
on the other hand, that alterations in the serum mucoprotein level provide a compara- 
tively reliable objective index of changes in the degree of activity of rheumatic fever in 
an individual case. The determination is a relatively simple procedure which could be 
carried out in an ordinary clinical laboratory. 

The depression of the level of the serum mucoproteins in proportion to the depression 
of other serum proteins in patients with chronic lipoid nephrosis is in keeping with the 
concept that the kidneys in this disease are inordinately permeable to high molecular 
weight compounds in the serum. - 

The finding of relatively normal serum mucoprotein levels in patients with uncom- 
plicated chorea minor and marked elevation of mucoproteins in active ‘‘exudative” 
rheumatic fever is in agreement with other laboratory and clinical evidence indicating 
that chorea, although related to rheumatic disease, is set apart in respect to many biologic 
alterations of the host. The comparatively minor alterations found in patients with mild 
uncomplicated streptococcus pharyngitis would appear to be explicable on the basis of 
such obvious factors as the surface character of the disease process, its sharp localization 
and its short duration. Tissue damage under such conditions is probably minimal. 


SUMMARY AND CONCLUSIONS 


Serum mucoprotein levels were determined in 125 normal subjects and in 207 patients 
suffering from a wide variety of diseases. Mucoprotein levels in normal children were 
found not to differ significantly from those of normal adults and no significant variation 
with age was found among children. Subnormal levels of mucoproteins were found in- 
variably in the serum of patients with lipoid nephrosis. Marked elevations were found 
in generalized malignancy, in some cases of acute bacterial’ and viral infections, in 
rheumatoid arthritis and in ‘active rheumatic fever in children. Normal or but slightly 
elevated serum mucoprotein levels were found in children with uncomplicated Syden- 
ham's chorea, in those with rheumatic fever in the inactive phase, and in nonrheumatic 
children with uncomplicated acute streptococcal pharyngitis. In rheumatic fever eleva- 
tions in the level of serum mucoproteins were found to parallel the degrees of activity of 
the disease process. : 
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SPANISH ABSTRACT 


Mucoproteinas de Suero en Nifios con Salud y Enfermedad con 
Referencia Especial a la Fiebre Reumatica 


Las cantidades de mucoproteina de suero fueron determinadas en 125 sujetos normales y en 207 
pacientes padeciendo de una gran variedad de enfermedades. Las cantidades de mucoproteina en nifios 
normales no diferian mucho de aquellas de adultos normales y no se encontré variacién de significancia 
con la edad entre los nifios. Invariablemente se encontraron cantidades subnormales de mucoproteinas 
en el suero de pacientes con nefrosis lipoide. Se encontraron elevaciones marcadas en la malignidad 
generalizada, en algunos casos de infecciones bactéricas zgudas, en artritis reumatoidea y en fiebre 
reumatica activa en nifios. Se encontraron cantidades de mucoproteina de suero normales, 0 un poco 
elevadas en nifios con corea de Sydenham sin complicaciones, en aquellos con fiebre reumatica en la 
fase inactiva y en nifios que no eran reumaticos con faringitis estreptocécica sin complicaciones, En la 
fiebre reumdatica se encontraron eclevaciones en la cantidad de mucoproteinas de suero para hacer 
paralelos los grados de actividad del proceso de la enfermedad. 
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ERYTHEMA BULLOSUM MALIGNANS FOLLOWING 
DILANTIN THERAPY 


By GeorGE HELLER, M.D., AND MILTON SLOANE, M.D. 
Englewood, N.]. 


RESENTATION of the following single case of erythema bullosum malignans 1s 

warranted because of the rarity and severity of the condition and its possible relation 
to a frequently used anticonvulsant drug. A review of this disease with complete bibli- 
ography is available in the study by Costello.! 


CASE REPORT 


Patient was a 9 yr. old girl, singularly large and mature for her age; menstruation had begun at 9, 
she was fully developed, wt. 52 kg., ht. 160 cm. She had been seen 1 mo: prior to the onset of this 
illness because of a rather severe generalized convulsion which had come unexpectedly while in bed, 
though she had had several slight (petit mal ?) episodes in the past, consisting of an odd feeling of 
stiffness of her tongue and drooling. No unusual physical or neurologic finding was evident. Subse- 
quent consultation with a neurologist again showed no abnormality; EEG suggested simple convulsive 
disorder of the grand mal type, and she was given sodium diphenyl! hydantoinate (dilantin ®) 0.1 gm 
twice daily. She had been taking this drug for 2 wk. (cf. Ellis?) when she became ill. 

When first seen, her temperature was 38.3° C. and there was a slight morbilliform eruption about 
her face, shoulders and neck. There was no cough, and absence of Koplik’s spots could not be assured 
because the gums and buccal membranes showed a greyish thickened appearance throughout. There was 
no pharyngeal or palatine spotted erythema, so often seen in early measles. She had supposedly had 
measles 1 yr. before, but no physician had confirmed the diagnosis. 

The following day the eruption covered her thorax. She had no complaint, nor did she cough. Her 
mouth looked about the same, but conjunctivitis had become evident. Lungs were clear and no visceral 
enlargement was found. Over parts of the eruption, still of a morbilliform hue and texture but by now 
a bit more confluent, a few pinhead size vesicles were seen. 

She was admitted to the hospital on the 3rd day of her illness. She had no complaint, but appeared 
toxic; temperature was 40°C. Large bullae were now superimposed over much of the exanthem, 
which had spread over the greater part of her body. Her lips, gums and buccal mucous membranes 
were markedly edematous and hemorrhagic and were covered with exudate secondary to the rupture 
of the superficial bullae (see Fig. 1). In addition, her conjunctivae were edematous and injected, and 
her genitalia showed scattered discrete bullae. Only her scalp was not involved. 

Within 24 hr., the entire surface of her body showed a mixture of intact and broken weeping bullae 
(see Fig. 2). Her condition was critical and it was decided that, except for treatment to neutralize the 
supposed virus by means of antibiotics, her case should be regarded as a surgical emergency such as 
would be represented by a second degree burn covering approximately 80% of the skin surface. 

The upper part of her body was encased in petrolatum pressure dressings, leaving only her face 
exposed. Her legs were not pressure wrapped because of the need for intravenous fluid administration 
and alimentation. During the ensuing 10 days, because of the semicomatose state of the child and the 
physical limitations to deglutition (the mouth and pharynx were a mass of sero-sanguineous exudate), 
intravenous nourishment alone was employed, as is shown in her clinical chart (Table I). Aureomycin 
was administered, first by mouth (vomiting ensued), then intramuscularly, but on the 5th day it was 
discontinued, when her white cell count fell and it was evident that no change for the better could be 
attributed to its use. Penicillin procaine was continued throughout her illness. No lung complication 
was ever found. During her most critical period, there were frequent, tarry, liquid stools, suggesting 
involvement of the intestinal mucosae. For a time, an oxygen tent was used, because of dyspnea 
associated with puddling of mucus. 


(Received for publication Sept. 2, 1949.) 
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TABLE I 


ERYTHEMA BULLOSUM MALIGNANS; BoDy TEMPERATURE LEVELS AND ESSENTIAL LABORATORY 
DatTA PERTAINING TO PATIENT A.S., 9 YR. OF AGE 
Day OF ILLNESS 12 13 14 15 16 17 18 19 

41° 

40° 

38.8° 
37.8° 
36.6° 


PENICILLIN 
{units X 10%] 
AUREOMYCIN 
[mg.] 
BLOOD 
[500 cc. units] 
PLASMA 
{cc.] 250 500 
AMIGEN * 5% SOL. 
[1000 cc. units] 
1/6 Moar NA-LACTATE 
{cc.] 500 500 500 
WBC x 103 9.8 ; 4.6 5.8 7.4 
RBC x 108 » : 5.6 6.9 8.2 
HEMOGLOBIN [gm./100cc.] 13.9 14.1 16.5 17.4 
HEMATOCRIT + % 49 48 “4. 5 DB 6 68 
PLASMA PROTEIN 5.7 30 $0° 3.7 61-34-38 
CO; COMBINING POWER + % 34 56-52: 30 


300 600 600 600 600 600 600 600 600 600 600 600 600 600 600 300 


400 600 600 600 200 





There was a single sudden temperature elevation to 41°C. while recovery seemed imminent; this 
may have been a pyrogen reaction, but at any rate it was brief and there was no bad effect. 

She was semicomatose from the 3rd to the 13th day of her illness. There were frequent attacks of 
generalized twitching when her temperature exceeded 39.4°C., but no neurologic abnormality could be 
demonstrated. Just prior to discharge from the hospital, there was a transitory period of moderate 
euphoria. 

Five weeks following her discharge from the hospital, she was bright, alert and symptom-free. 
Her fingernails had been lost, but new ones were growing. Later her toenails separated as well. There 
was considerable loss of hair from her scalp and her skin was smooth, although mottled red pig- 
mentation was present over the entire “burned” area. Although the conjunctival reaction had been 
severe, the corneae escaped injury. Except for moderate conjunctival injection, her eyes appeared to 
be normal, with vision unimpaired. She had no recollection of the period during which intravenous 
therapy had been employed. During the month following discharge she had no grand or petit mal 
symptoms; future therapy will depend upon their recurrence. 

Table I shows the more important laboratory findings. Blood cultures were consistently negative, 
nor were inclusion bodies demonstrated in the cells found in the fluid removed from several bullae. 
No growth was obtained from cultures of this fluid. The differential white blood cell counts were not 
unusual, nor were there important urinary changes. Virus studies were not undertaken, nor were patch 
or other tests with dilantin®. 


COMMENT 


The clinical findings in this case varied only in minor details from the cases described 
by Ellis? and by Ritchie and Kolb.* In each of the latter cases, as in the case here reported, 
there was a history of the administration of dilantin sodium for a period of two to three 
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weeks prior to the illness, then an acute onset with prostration, chills, high fever, and a 
generalized hemorrhagic, bullous eruption, and marked involvement of the orificial and 
conjunctival mucous membranes. 

It is evident from this case and from all those described in the literature that this 
illness is self limited. The degree of prostration, however, is so severe, that tiding the 
patient over the long critical period is extremely difficult. Great care must be taken to 
support the level of the plasma proteins for, as is shown in the chart, the drop in the 
protein content of the body fluids, as in severe burns, is rapid and extreme. It was feared 
there might be possible thrombotic effects or circulatory impairment resulting from the 
high concentration of red blood cells, but no such complication ensued. 


SUMMARY 


A case of erythema bullosum malignans in a child 9 years of age is presented. No 
conclusion concerning the etiology of this condition is warranted, but the coincidental 
occurrence of the disease following the use of dilantin® in this case and other reported 
cases should alert clinicians to the possibility of more severe reactions to that drug than 
is generally appreciated. 

It is felt that antibiotic agents and intravenous alimentation, especially the free use 
of whole blood, may be life-saving in tiding the patient over the protracted period of 
hypoproteinemia caused not only by weeping from the skin surface, but also by loss of 
substance from unrecognized visceral lesions. 
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SPANISH ABSTRACT 


Erythema Bullosum Malignans Después de la Terapia de Dilantina 


Se presenta un caso de erythema bullosum malignans en un nifio de 9 afios de edad. En este 
paciente, asi como en otros dos casos a los cuales se hace referencia, habia una historia de adminis- 
tracién de sodio de dilantina por varias semanas antes de la enfermedad, después un principio agudo 
con postracién, escalofrios, fiebre alta y erupcién generalizada ampollosa hemorragica, con com- 
plicaci6n de membranas mucuosas orificiales y conjuntivales. 

Se discute la posibilidad de que haya sido la medicacién con dilantina el facor causante en este y 
otros casos similares. Se asegura que a causa de la reaccién severa de toxemia y choque presentes en 
esta enfermedad que se limita por si misma, agentes antibidticos y alimentacién intravenos, especial- 
mente el uso libre de sangre entera, pueden ser salvadores de vida para superar el periodo prolongado 
de hipoproteinemia causado no solamente por el Iloro de la superficie de la piel, sino que también 
por la pérdida de sustancia de lesiones viscerales que no se pueden reconocer. 
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CASE FATALITY IN INFANTS AND CHILDREN 
WITH PERTUSSIS, 1942-1946 


By JEROME L. KOHN, M.D., ALFRED E. FiscHER, M.D., AND HERBERT H. Marks, A.B. 
New York City 


HE effect of treatment on the mortality of infants with pertussis at the Willard 

Parker Hospital having been described in previous studies,’.? it was decided to make 
inquiry as to the results of treatment elsewhere. Accordingly, a questionnaire was sent to 
health officers and administrators at hospitals for communicable diseases in a number of 
cities, requesting data on pertussis patients in their communities for each calendar year 
from 1942 to 1946. The items called for were: total treated, total deaths, and number of 
patients and deaths under 1 year of age. At the same time, data were requested regarding 
the total number of cases and deaths reported for the whole city and the number of cases 
under 1 year of age. Subsequently, that part of the questionnaire was amended to include 
the fatalities in infants. The questionnaire requested, also, an opinion on the severity 
of the disease during the five year period under survey. The present article summarizes 
the information obtained from hospital data from 33 cities, and“from general population 
data from 13 cities. Most of the hospitals reporting are located in the East and Middle 
West. Two Canadian hospitals provided data. 

Because the primary interest was to ascertain whether there had been a general decline 
in case fatality in pertussis, the facts were tabulated for each calendar year separately. 
The number of cases in some years was small, particularly in cities of lesser size, partly 
because of the periodic fluctuations in the incidence of pertussis, and partly because of 
differences between cities with regard to the proportion and type of patients with the 
disease admitted to hospitals. In some instances, therefore, the numbers were too few 
to yield statistically reliable ratios. This is particularly true at ages 1 year and over when 
case fatality is generally low. For this reason, the hospitals have been classified in two 
broad groups, the larger and the smaller experiences. As regards the data for the general 
population, the value of the material collected is considerably restricted because re- 
porting of “cases of pertussis generally is poor. The degree of under-reporting varies 
from place to place and from year to year. Unfortunately, there are no systematic data 
on the quality of reporting. Generally, the reporting is better in years when the disease 
is prevalent than in off years, but even in the former the reported cases are a small 
minority of the total. It should be observed also that the explosiveness of outbreaks in 
years of high prevalence varies from city to city, and these peaks do not coincide in all 
cities. For example, records for Milwaukee during the five year period show the largest 
number of cases was reported in 1946, but this is not true for any of the other cities 
which contributed data. In like manner, cases reported in New York City in 1945 
were much more numerous than in 1943, both of them years of high prevalence, but 
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CASE FATALITY IN PERTUSSIS 


TABLE 1 


ApMISSIONS, DEATHS AND CASE FATALity RATE (PER CENT) FROM PERTUSSIS IN VARIOUS HospiTALs,* 
Acres UNDER ONE YEAR AND ONE, YEAR AND OVER SEPARATELY, 1942-1946: Att REGIONS 





Ages Under 1 Yr. Ages 1 Yr. and Over 








Yr. : Case Fatal- : Case Fatal- 
Admis- Deaths ity Rate, | Admis- Deaths ity Rate, 
ee | Per Cent — | | Per Cent 
Grand Total | | 
1946 1,402 | 70 5.0 1,273 16 L3 
1945 1,660 | 100 | 6.0 2.427 34 1 Sf 
1944 979 ei ee ae 2.0 
1943 1,500 167 7.1 2,025 | 74 3.7 
1942 1,978 154 i.8 2,771 47 1.7 
Grand Total 
(Excluding Willard Parker) 
1946 , 1,281 69 5.4 989 15 135 
1945 1,436 92 6.4 1,593 | 29 1.8 
1944 | 875 71 8.1 1,061 | 25 2.4 
1943 | 1,386 | 160 11.5 1,676 | 68 4.1 
1942 ieee a ie 8.2 1,952 | 44 1.3 
| | 
Larger Experiences 
(Including Willard Parker) | 
1946 | 1,097 46 $24 986 | 13 3 
1945 ay |. St AY Se a so St NS 
1944 | 800 | 60 7.5 | 28 Poe 4 
1943 1,157 | 116 10.0 | 1,628 54 3.3 
1942 1,704 131 iF 2,362 | 37 1.6 
| 
Larger Experiences | 
(Excluding Willard Parker) | 
1946 976 45 4.6 702 12 1.7 
1945 | “i 5493 73 6.1 1,320 | 19 1.4 
1944 ~ 696 55 7.9 860 | 21 2.4 
1943 1,043 109 10.5 1,279 | 48 3.8 
1942 | 1,448 | 118 | 8.1 1,543 | 34 24 








* Excludes hospitals for which less than 4 yr. experience was available. 


the 1945 figures were the lower in both Cleveland and Los Angeles. Consequently, 
neither aggregate figures for the cities reporting, nor comparisons between cities with 
regard to case fatality have much significance. The value of the general data is to give 
a broad indication of the trends and to serve as a rough yardstick to measure the hospital 
results. Because of the high degree of under-reporting, it is clear that the case fatality 
rates based on city-wide figures are maximum figures, the true rates being much lower. 


RESULTS IN HOSPITALIZED CASES 

Case fatality rates among children hospitalized for pertussis have shown a marked 
reduction during the period 1942-1946, as shown in table 1. This is best seen in the 
figures for infants under 1 year of age. Based on the combined figures for hospitals re- 
porting data for at least 4 of the 5 years, the case fatality in hospitalized infants reached 
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its minimum of 5.0% in 1946 as compared with 7.8% ‘in 1942 and a maximum of 
11.1% in 1943. If only the larger experiences* are considered, the case fatality rates are 
4.2%, 7.7% and 10.0%, respectively. The figures exclusive of the experience of Wil- 
lard Parker Hospital are all somewhat larger but the general picture is unchanged. Thus, 
there was a reduction of over 50% between the peak year 1943 and 1946 in the case 
fatality from pertussis among hospitalized infants. 

The reduction in case fatality at age one year and over also has been appreciable. In 
1946, the rate for the combined experiences was 1.3%, as compared with 1.7% in 
1942 and 3.7% at the peak in 1943. 

For several reasons these figures based on the aggregate are not a satisfactory measure 
of the trend, particularly for ages one year and over. They are greatly influenced by 
statistics of a few cities. At ages one year and over, the total number hospitalized in 
1946 was smiall. In many of the cities the cases were so few that, in view of the 
generally low case fatality at these ages, it would be largely a matter of chance whether 
even a single death occurred. In part, these objections are overcome by using the median 
case fatality figures for those cities in which the number of cases treated was at least 
20 at ages under one year, and at least 50 at ages one year and over. The median case 
fatality rates for the aggregate on this basis are: 


Year Case Fatality (Per Cent) 
Under 1 yr. 1 yr. and Over 

1946 3.8 0.6* 

1945 5.6 , he 

1944 8.7 1.6 

1943 13.7* 2.4 

1942 9.5 1.9 


* By interpolation 


Generally, the experiences in the East, Middle West and Canada are the most favorable, 
as is shown in table 2, although there are some striking exceptions. Since 1942 there 
has been over-all, although irregular, improvement in each of the regions. 

In general the case fatality rates are lower in the hospitals with larger experiences 
than in those with a more limited number of cases. Nevertheless, there is a considerable 
range of variation in both groups. Thus, even in 1946, the case fatality rate for infants 
admitted to the Philadelphia Hospital was 12.2%; in Charity Hospital of New Or- 
leans, it was 11.5%, and in Herman Kiefer Hospital in Detroit, 7.3% (see table 3). 
The figures are even higher in some of the smaller experiences in that year, and in the 
larger as well as the smaller experiences in the earlier years. At the other extreme some 
instances of very low case fatality in infants may be cited. For example, there has not 


been a single infant death from pertussis in the small experience of the King County - 


Hospital of Seattle during the entire period and, as early as 1942, the Chicago Mu- 
nicipal Contagious Hospital reported a case fatality rate of only 2.8% among 425 infants 
treated, and the Alexandra Hospital of Montreal a rate of only 1% in 99 infants. 

The differences noted between hospitals in their results with infants may in part reflect 
certain characteristics of the population served, such as the economic and educational 
levels and the proportion of nonwhite persons in the population. Even more impor- 
tant is the matter of the policy of the hospital with respect to the types of cases of 


* These are hospitals with at least 20 cases under one year in most years. The remainder are 
classified as the smaller experiences. 
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ADMISSIONS, 


TABLE 


DEATHS AND CASE FATALITY RATE (PER CENT) FROM 
OnE YEAR AND OVER SEPARATELY, 


Ages Under 1 Yr. 


1942 








1943 1944 1945 
Region—City—Hospital j 
C.F. C.F. CF. | CF. 
Adm. Deaths} Rate | Adm. Deaths} Rate |Adm. Deaths) Rate | Adm.'Deaths| Rate 
// € 4 € | c Z 
vig n | iz — ie | 
East | | | 
Larger Experiences | | | | | | | 
New York—Willard Parker 256| 13 | 5.1] 114] 7 | 6.1] 104] 5S | 4.8] 224 | & [ee 
Brooklyn—Kingston Avenue 263 | 18 | 6.8] 158| 6 | 3.8 | 124; 11 | 8.9 | 178} 12 | 6.7 
Philadelphia—Contagious Diseases | 120| 17 | 14.2/| 85! 19 | 22.4] 27/ 0 | — | 111] 12 | 10.8 
Boston—Both hospitals 69 3 4.3 65 6 9.2; 28 3 10.7 87 0 - 
Boston City 48 3 6.3 + 2 ee ae eS 23 2 8.7 | 48 0 | 
Massachusetts Memorial at 68 26; 4 | 15.4 5 1 | 20.0} 39 0 
tBaltimore—Sydenham . Oh eB ig eo} 2 }-e0d se] 41-28 as] 9 | te 
Washington—Gallinger Municipal 56 6 10.7 90 16 17.8 9; O 22 0 | 
Smaller Experiences | } 
Hartford—McCook Memorial 41 1 2.41 7 2 | 28.6 4 oO; — ee o;— 
Providence—Charles V. Chapin 4o| 2 | 4.3] 45) 7 | 15.6} 1] 2 | 18.2] 14] 4 | 28.6 
Buffalo—Children’s 21 4 | 19.0} 42 6 | 14.3 7 0 — 25 3 | 92 
Pittsburgh— Municipal 21 2 9.5 35 5 14.3 6 2 33.3 | 14 1 7.1 
+e —Children’s 16 1 act. “> . — 2 oy}: 9 °. - 
Syracuse— City 36 2 5.6 | 26 5 19.2 11 0 36 | 2 5.6 
| 
Middle West | | 
Larger Experiences | 
§Chicago—Municipal Contagious 425 | 12 2.8 | 184) 12 | 6.5 | 127 7 5.5 | 290! 9 3.1 
Detroit—Herman Kiefer 47 9 | 19.8} | 9 | 14.3} 27 3 8.8] 3 3 | 8.1 
Cleveland—City 96 7 7.3 | 68 §. +S 7 } e | 55 5 | 9.1 
tCincinnati—Cincinnati General 65 | 13 | 20.0] 37) 7 | 18.9} 40 4 | 10.0) 71 4 | 3.6 
tSt. Louis—City Lae] @ | 49-0). a8) 8 | ae | Ss) 6 9000; ae 2S. a0 
Smaller Experiences 
Columbus—Starling-Loving 2 oo; — | 13] #*# | 30.8 ee 13.6 | 17 1 9 
Milwaukee—South View 22| 4 | 18.2] 1s; 2 | 13.3] 4] © | | s| o}| — 
**Minneapolis—Minneapolis General) 17 0 —g: | 28 2 he Jo et o; — 
Des Moines—Raymond Blank } 

Memorial 4 ° —j;°* Ki _ “Sil es 1 0 
Toledo—Maumee Valley . bd Pie . ae a yt ae oe] 
Louisville—Louisville General | 14 0 | 20} 5 | 25.0 | ea) (Ss (Stow 0 | 

| | | | | 
South Po ae | 
Larger Experiences | | | | | | 
New Orleans—Charity 55 6 10.9 | 66 | 7 10.6 21; 3 | 14.3) 24 t) 62 
Memphis—John Gaston 30 4 | 13.3 | 38 | 9 | 23.7] 23] 3 | 13.0} 25| 5 | 20.0 
Smaller Experiences } | | | | 
Richmond—Virginia Medical College 6 1 16.7 A aes 11.1 rs oar | ot. 1 20.0 
Atlanta—Grady Municipal | 10} 3 | 30.0) 9] 3 | 33.3 | 5 | 1 | 20.0 | 9] 3 | 33.3 
| | 
Far West | | | | | 
Larger Experience | | | | | | } | 
Los Angeles—Los Angeles County | 81 14 17.3) 61 | ee Ag Bee da ewe 102 | 7 6.9 
Smaller Experiences | | | 
tSan Francisco—San Francisco 8 1 25) 323 SS mee. 8.3) 3st} 1 3.2 
Seattle—King County 3 0 ee - | 7 o| —- a 
Portland—City Isolation 2} 1 | 8.3] 18 | CP SO St i. SRS | ae OO 
+tDenver—Children’s 0 0 } 13) 2 | 15.4] 21 0 | — | 17 4 | 23.5 
| | } | 
Canada | } | | | 
Larger Experience | | | | 
Montreal—Alexandra 99 1 Se Oe ee dae ee Se a) 5.2 | 54 3 5.6 
Smaller Experience | } | | 
Toronto—Sick Children 15 2 | 13.3 | 24 5 | 20.8] 11 1 C4) Web @ 





* Data missing. 

+ Began to accept patients late in November 1942. 

t Admissions reported to be limited to severe or complicated cases (in St. Louis, for cases 1 and over) or such cases reported 
to form large proportion of total. 

§ Only infants admitted. 

** Largely under 2 yr. since 1945. 
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pertussis which are eligible for admission. In some places, only those cases which have 
complications are admitted. This apparently applies to the majority of the hospitals for 
which the authors have information. Elsewhere, many relatively mild cases are admitted. 
Everywhere, however, the proportion of severe cases is higher in the hospitalized group 
than in the population as a whole. 

Conclusions with regard to the differences between hospitals in their results at ages 
one year and over are difficult to draw because the mortality even in hospitalized cases 
is so low that the actual number of deaths in any one year has rarely exceeded five in 
the larger hospitals and generally, both in the larger and smaller hospitals, no deaths 
have occurred. Thus, the range of case fatality rates at these ages is limited. The highest 
figure in any experience with more than 100 cases in any one year was 7.4%. In contrast, 
the great majority of these larger experiences show case fatality rates under 2% and 
the experience of the Alexandra Hospital of Montreal in 1944 was remarkable in that 
none of the 241 children aged one year and over treated there for pertussis died. 

These results at ages one year and over are subject in part to much the same influences 
as are the results in infants, although in this age group the matter of hospital policy 
may be even more important. Unfortunately, we do not have the facts on which to 
classify hospitals on that basis. One hospital, at least, specifically indicated that the only 
cases over age one year admitted were those with complications. 

Methods of treatment and facilities for treatment greatly affect the results in both 
infants and children. No information was sought with regard to these factors in the 
present study and, consequently, no evaluation can be made from the material. 


GENERAL POPULATION DATA 


Deaths from pertussis are largely concentrated in the first year of life, although gen- 
erally less than one fifth of the cases reported occur in infants. This is evident from the 
data for the general population collected from four cities for which we have data for 
infants-and children. In the five years, 1942-1946, deaths from pertussis in infants in 
New York City totaled 125, giving a case fatality of 4.1%; at ages one year and over 
there were only 56 deaths, equivalent to a case fatality rate of 0.3%. The combined 
figures for the three other cities during the five years show a total of 90 deaths among 
infant cases as compared with 23 deaths at ages one year and over. The case fatality rates 
were 3.5% and 0.12%, respectively. 

It is interesting to observe the difference in case fatality rates in infancy, shown in 
table 4, based upon reports from a larger number of cities. Leaving out Des Moines and 
Minneapolis, the figures for which indicate a much higher degree of under-reporting 
than in the other cities, and excluding also experiences based upon less than 20 cases, 
the case fatality rates over the period ranged from a high of 9.3% for Pittsburgh in 
1943 and of 6.5% in New York City in the same year, to a low of zero in several 
cities during 1944-1946, The lowest case fatality rate in infancy based upon a substan- 
tial number of cases is that of 1.4% recorded in Chicago in 1946. Portland has not 
had a single resident death among the 78 cases reported among infants during the 
entire five year period. 

The range of case fatality rates at ages one year and over for the four cities for which 
we have such data is surprisingly small. The figures for New York City are generally the 
highest with a maximum of 0.46% in 1944. The highest figure otherwise is that of 0.66% 
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TABLE 5 


Cases, DEATHS AND Case Fatarity Rates (PER CENT) FROM PERTUSSIS IN VARIOUS CITIES; 
AGES UNDER ONE YEAR AND ONE YEAR AND OVER SEPARATELY, 1942-1946. By REGION 


1942 Through 1946 1942-1943 | 1945-1946 
Region—City Total ; A Case Total | Case | Total | Case 
pane Jeat S| Rate Cases | Deaths} Rate | Cases Deaths | Rate 
| % Jo | | % 
Ages Under 1 Yr. 
East 
New York 3,061 125 4.1 1,538 72 4.7 1,103 31 2.8 
Hartford 140 2 1.4 90 | 2 a2 42 0 | 0 
Pittsburgh 332 18 5.4 218 © 16 438 85 0 0 
Syracuse 467 10 Ee 265 7 2.6 154 3 xh 229 
Middle West 
Des Moines 38 7 18.4 19 4 ) i Sat 13 2 T % 
Milwaukee 802 14 i 404 8 2.0 307 6 | 2.0 
Minneapolis 86 6 7.0 53 5 9.4 16 1 6.3 
Chicago co) = oe 2.2 1,672 40 2.4 1,081 17 1.6 
Cleveland 929 32 3.4 530 19 3.6 303 8 2.6 
Far West 
Los Angeles | 874 44 5.0 397 24 6.0 424 13 3.1 
Portland 78 0 0 36 0 | 0 wet 38 0 
Ages 1 Yr. and Over 
East 
New York 19,792 56 .28 | 11,380 29 .25 | 6,022 | 16 ae 
Middle West 
Milwaukee 8,749 7 .08 | 4,747 5 ll 3,095 1 .03 
Cleveland 6,660 10 15 3,576 3 08 | 2,325 7 09 
Far West 


Los Angeles 3,934 6 mi 2,269 | + 18 1,340 | y iB 








recorded in Cleveland in 1944. Most of the other figures are under 0.2% and in 
several instances there have been no deaths at all at ages one year and over. 

In general, there is a downward trend in the case fatality rates. This is brought out in 
table 5 which compares the figures according to age in each city for 1942-1943 and 
1945-1946. The improvement is for the most part greater in infants than at ages one 
year and over, but this is not surprising in view of the low rates at the childhood ages 
where the margin of potential improvement is small indeed. 

One important factor in the improvement in these case fatality rates in the general 
population is the progress in the management of pertussis, particularly in hospital prac- 
tice. For, severer cases constitute a major and perhaps increasing proportion of those 
hospitalized. It is notable that in general most of the deaths, and often all of them, 
occurred among the hospitalized cases. Some of these patients were extremely ill and not 
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infrequently were already moribund upon admission. In the circumstances the improve- 
ment shown was remarkable. It should also be observed that with the increasing fre- 
quency of immunization against pertussis, the unimmunized children are, to an in- 
creasing extent, those of poor and less foresighted or uninformed parents. This has 
been the experience at the Willard Parker Hospital. However, it is impossible to evalu- 
ate accurately the causes of reduction in case fatality rates because of the unreliability 
of the figures due to the under-reporting of pertussis.* As already indicated, this is not 
only of serious dimensions, but varies from place to place. According to Perrott,* the 
facts obtained in health surveys when compared with reports to the U. S. Public Health 
Service indicate a deficiency of 80 to 90% in the latter; in other words the actual num- 
bers are 5 to 10 times the number reported. In New York City the frequency of disabling 
illness due to pertussis was 3.1 per 1,000 persons in families covered by the National 
Health Survey of 1935-1936, whereas there were 1.2 cases per 1,000 reported to the 
Health Department in 1935 and 0.6 per 1,000 in 1936.4 Studies by West® in five areas, 
representing widely varying population densities and types of health department organ- 
ization, explored several sources of morbidity data available to health departments in 
order to measure the completeness of the recording of communicable disease. The 
sources used do not permit an estimate of the total extent of under-reporting, but 
merely an upper limit of the level of reporting, and such an index could be computed for 
pertussis for only three of the areas. It is notable that this upper limit in one of the areas 
was only 3%, and the highest of the three was only 29%. Since, then, there are no 
adequate or systematic studies which would permit reliable estimates of the prevalence 
of pertussis, even within specific local areas, conclusions based upon any general popu- 
lation data such as are presented here must be purely tentative and conjectural. 


COMPARISON OF HosPITAL AND GENERAL POPULATION DATA 


Table 6 shows the case fatality rates among the hospitalized cases, as compared with 
those based upon records for the general population. It is readily seen that, with unim- 
portant exceptions, the hospital rates are greatly in excess of those for the general 
population. The chief exceptions at ages under one year are those in which the case 
reporting is distinctly poor or in which the number of cases hospitalized was small and 
all recovered. At ages one year and over, the exceptions were chiefly due to the latter 
cause. The lower mortality reported for the general population, even though the rates 
are inflated by the under-reporting of cases, is not surprising in view of the relatively 
high concentration of the severe cases in the hospital experiences. 


IMPRESSIONS REGARDING CHANGE IN THE SEVERITY OF PERTUSSIS IN YOUNG CHILDREN 


No definite conclusion regarding the relative severity of pertussis in young children 
during the period can be drawn from the replies of physicians on this part of the 
questionnaire. Relatively few of the physicians cooperating in this survey would venture 
an opinion on the matter. Three definitely said they could offer no opinion, with one 
of them remarking that ‘the matter is difficult to evaluate in view of new forms of 
therapy made available in the treatment of whooping cough and its complications.’” Of 
the 11 physicians offering an opinion, five thought the disease was less severe, three had 


* One of the chief reasons for this under-reporting is the large proportion of cases not under 
medical care. In a study of school absenteeism in California, nearly one third of the children allegedly 
absent for pertussis reported no medical care for it (unpublished data, 1948). 
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observed no change in severity, and only three thought the disease was more severe. One 
of the latter opinions related to hospital cases. 

The authors realize that the question was difficult to answer categorically. This has 
been borne out by the replies. From experience with patients who either were not im- 
munized at all or only partially so, it would seem that the disease certainly has not in- 
creased in severity, but that it is probably the same. There are still many infants who 
are severely ill on admission. That fewer of them die can be attributed to the improvement 
in management. The chief features of the method of treatment at Willard Parker 
Hospital are: (1) an experienced medical and nursing personnel, (2) the use of 
oxygen, (3) aspiration of the upper respiratory tract, (4) chemotherapy and antibiotics, 
(5) hydration and the use of parenteral therapy, (6) special feeding technic and (7) 
the use of human hyperimmune serum. 


SUMMARY 


Analysis of data on patients with pertussis during 1942-1946 obtained by means of 
a questionnaire from communicable disease hospitals and from health officers in a 
number of cities in the United States and Canada showed these results: 

Case fatality rates of patients admitted to hospitals for treatment have declined 
substantially in the period under review. This decline is general, both among infants 
under one year of age and among older children. In 1946, the case fatality rate of the 
infants hospitalized for the disease was 5.0% in those cities for which data for at least 
four years were available. This may be compared with the rate of 7.8% in 1942 and 
11.1% in 1943. At ages one year and over, the rate was only 1.3% in 1946, as compared 
with 1.7% in 1942 and 3.7% in 1943. 

The rates in the hospitals with larger experiences were generally more favorable than 
in hospitals with smaller experiences. 

Despite the incomplete reporting of pertussis, which results in exaggerating the case 
fatality rate for the general population, the level of these rates in the community as a 
whole was lower than for hospitalized cases. This reflects the higher proportion of the 
severer cases in the hospitalized group. Indications are that in many places hospitalization 
is limited more and more to severe cases. 

Progress in the management of pertussis, especially of the severer cases admitted to 
hospitals, is believed to be the chief factor in the decline in case fatality of pertussis. 

A request contained in the questionnaire for an opinion on the severity of per- 
tussis during the period studied elicited few replies, and these replies showed a division 
of opinion on the matter. It appears unlikely that there has been much of any change in 
the severity of the disease. 
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SPANISH ABSTRACT 


Fatalidad en Infantes y Nifios con Tos Ferina, 1942-1946 


El analisis de informes sobre pacientes con tos ferina durante 1942-1946 que se obtuvo mediante 
un cuestionario de hospitales de enfermedades contagiosas y de oficiales de sanidad en un namero de 
ciudades en los Estados Unidos y en el Canada dié estos resultados: 

La proporcién de casos de fatalidad de pacientes admitidos en los hospitales para tratamiento ha 
disminuido substancialmente en el periodo bajo revisién. Esta decadencia es general, tanto entre 
infantes de menos de un afio de edad como entre nifios mayores. En 1946 la proporcién de fatalidad 
de los infantes hospitalizados por la enfermedad fué 5.0% en aquellas cittidades para las cuales se 
pudo obtener por lo menos informes por cuatro afios. Esto puede ser comparado con la proporcién 
de 7.8% en 1942 y 11.1% en 1943. A las edades de | afio y mas, la proporcién fué solamente 1.3% 
en 1946, comparado con 1.7% en 1942 y 3.7% en 1943. 

Las proporciones en, los hospitales con mayores experiencias fueron generalmente mas favorables 
que en hospitales con menores experiencias. 

A pesar de los informes incompletos de tos ferina, lo que resulta en una proporcién de fatalidad 
exagerada por la poblacién en general, el nivel de estas proporciones en la comunidad fué mas bajo 
que en los casos hospitalizados. Esto refleja la proporcién mas alta de casos mas severos en el 
gtupo hospitalizado. Las indicaciones son de que en muchos lugares la hospitalizacién se reduce mas 
y mas a Casos severos. 

El progreso en el manejo de la tos ferina, especialmente de los casos severos admititos en los 
hospitales, se cree que es el factor principal en la decadencia de fatalidad de casos de la tos ferina. 

Una peticién contenida en el cuestionario para una opinién sobre la severidad de la tos ferina 
durante el periodo estudiado trajo pocas contestaciones, y estas respuestas mostraron una divisién de 
opinién sobre el asunto. No parece que ha habido mucho cambio en la severidad de la enfermedad. 


50 West 96th Street 











TREATMENT OF LEAD ENCEPHALOPATHY WITH. 
BAL (2.3-DIMERCAPTOPROPANOL) 


By Ju.ius M. ENNIs, M.D., AND HAROLD E. HARRISON, M.D. 
(with the technical assistance of Evelyn Fleishman, B.Sc.) 
Baltimore 


HE high mortality rate in children with lead encephalopathy as well as the incidence 
igs severe residual nervous system injury have been stressed in ‘all discussions of the 
subject. Some of the findings reported in previous studies of lead encephalopathy are 
summarized in table 1. In Holt’s series,! 13 of 20 children admitted with convulsions 
died; of the 7 survivors, 2 were idiots, 3 were mildly defective, 1 showed difficulty in 
gait, and only 1 apparently recovered completely. McKhann and Vogt? described 45 
cases of encephalopathy of variable severity of whom 11 died, and 12 of the survivors 


TABLE 1 


MortTALity RATE AND INCIDENCE OF PERMANENT NEUROLOGIC RESIDUA IN CASES 
oF LEAD ENCEPHALOPATHY SUMMARIZED FROM LITERATURE 











Ty f No No. with 
Author . ae pale No. Cases Mortality ae Residual 
Encephalopathy Survivors : 
Injury 
Holt! Severe 20 13 (65%) 7 6 
McKhann and Vogt? All Types 45 11 (25%) 34 12 
Byers and Lord? Mild 20 0 20 19 
Kanner® All Types 59 20 (34%) 
Severe 29 20 (65%) 
Ennis and Harrison All Types 31 12 (36%) 19 13 
Control Group Severe 18 12 (66%) 6 6 


had serious neurologic residua. Several years later, Byers and Lord* investigated 71 cases 
of lead poisoning treated in the same hospital. Of these, 12 showed gross evidence of 
cerebral damage at the time of discharge and were not further considered. Of the 
remaining 59, 20 had entered school, and the status of these children was the basis of 
the report. All 20 gave a history of lead ingestion and showed roentgenographic evidence 
of heavy metal deposition in the long bones; all but one had clinical evidence of lead 
poisoning; 9 had no evidence of central nervous system involvement; 3 had peripheral 
neuritis, and 8 had signs of encephalopathy. None of the cases were considered severe, 
and there was no close correlation between the severity of the symptoms and the eventual 
outcome. All 20 had been considered normal children prior to their illness and were 
discharged as cured. However, all but one of these children were unsuccessful at school 
because of intellectual or emotional difficulties. Three children had recurrent convulsions 
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and one of these had dilated ventricles on pneumoencephalographic examination. The 
average I.Q. was 90 with a spread from 67-109, and most of those with normal intelli- 
gence had emotional and behavior problems severe enough to make satisfactory progress 
at school impossible. Levinson and Zeldes* reported 26 cases of lead poisoning of 
variable severity of whom 5 died. Nine survivo:s were followed and of these only 3 
were considered completely normal. Kanner,® in reviewing 199 cases of lead poisoning 
seen at the Harriet Lane Home, found 59 with evidences of encephalopathy, of whom 
20 or 34% died. In the group of patients admitted with convulsions, the mortality rate 
was 65%. In his experience, only one patient with encephalopathy has survived without 
residua. 

Heavy metals including lead are thought to be toxic to biologic systems, in part at 
least, because of their combination with sulfhydryl groups of cellular enzymes and 
inhibition of those enzymes in which free sulfhydryl groups are necessary for activity. 
This inhibition by heavy metals of enzymes with free sulfhydryl groups can be reversed 
in vitro by the addition of BAL (2.3-dimercaptopropanol).* This compound has been 
found to be effective in both experimental animals and man in the treatment of certain 
heavy metal poisonings, notably arsenic, mercury and gold, and is believed to act by 
displacing the metal from combination with sulfhydryl groups of proteins through the 
formation of a metal-BAL complex. The heavy metal is thus kept in a nonionized and 
presumably nontoxic combination until excreted or stored in the body tissues in stable 
inert combination. 

In reviewing the literature on BAL, Randall and Seeler’ state that there is no evidence 
of its value in the treatment of lead poisoning, although it has been shown by in vitro 
studies that BAL can reverse the inhibition by lead of the sulfhydryl containing enzyme 
succinoxidase.* Ryder, Cholak and Kehoe*:* studied the effect on the lead concentration in 
the blood and urine of giving a single intramuscular dose of BAL of 5 mg./kg. body 
weight to men with no exposure_or varying degrees of exposure to lead. Some had signs 
of lead intoxication, others had not. They found that the concentration of lead in whole 
blood rapidly decreased following the administration of BAL with the lowest level being 
found at eight hours and return to pretreatment levels at 24 to 48 hours. An increase in 
-the rate of excretion of lead in the urine was also observed which reached a maximum 
in one to two hours and was no longer apparent after 8 to 24 hours. The concentration 
of lead in the plasma was not affected. They emphasized that the proportion of body 
lead removed in the urine was quantitatively not important, and that they were unable 
to shorten the clinical course of lead poisoning in 10 cases of lead colic, and also could 
not by repeated injections of BAL maintain the increased rate of urinary lead excretion. 
Since they found BAL of no value in treatment of acute lead poisoning in adults, despite 
the decrease in erythrocyte lead concentration and temporary increase in urine lead excre- 
tion, they concluded that the symptoms and signs of lead poisoning and the storage and 
elimination of lead were due to unrelated mechanisms. Telfer’® also reported a case of 
lead poisoning in an adult who was treated with two courses of BAL without clinical 
improvement but with great increase in the urinary excretion of lead. He suggested that 
the drug was worth trying as an aid in diagnosis and possibly as a useful drug in the 
treatment of lead poisoning. 

Studies of BAL treatment of experimentally produced lead poisoning in animals have 
not encouraged the use of this drug in patients. Braun, Lusky and Calvery’! found that 
injections of BAL into rabbits previously injected with lead nitrate increased the mor- 
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tality above that of controls. Germuth and Eagle’* also produced acute and subacute lead 
poisoning in animals by injections of lead salts and found that BAL caused a marked 
increase in urinary lead excretion, but failed to protect the animals from the toxic effects 
of injected lead. They observed that a preformed BAL-lead complex was almost as toxic 
as lead acetate. These authors, however, suggested that lead poisoning produced experi- 
mentally in animals is so different from that seen in man that their results did not neces- 
sarily have any significance with respect to the use of BAL in clinical lead poisoning. 

The results of treatment of lead encephalopathy in children over a number of years 
have been uniformly poor, regardless of the type of treatment. Because of the definite 
effect of BAL on lead excretion and in vitro evidence of reversal of lead inhibition of 
enzyme activity, it was decided to treat cases of lead encephalopathy with this compound, 
even though the results of treatment of experimental lead poisoning in animals were 
discouraging. 

This study reports observations on 16 children with lead encephalopathy admitted 
to four Baltimore hospitals* within the past three years and treated with BAL. During 
the previous five years, 1943 through 1947, over 200 children seen at these hospitals 
were diagnosed as suffering from lead poisoning. Of these, 31 cases had neurologic 
signs and symptoms of sufficient severity to justify a diagnosis of lead encephalopathy. 
This group of 31 children constitutes the control for the treated series. The age distri- 
bution was approximately the same in control and BAL treated groups. The patients in 
the control group were treated by a variety of methods including the administration 
of citrate and phosphate salts. In order to be able to compare results in the two series, 
the cases were divided into two groups according to severity. The diagnosis of lead 
poisoning was based on the findings of either roentgenographic evidence of heavy 
metal deposition at the ends of the long bones, or an elevation of the level of lead 
in the blood above 0.05 mg./100 gm. blood, in children with a history of pica and 
presenting symptoms or signs such as vomiting, anemia, abdominal pain, anorexia and 
constipation. A child with lead poisoning was considered to have encephalopathy if he 
showed one or more of the following manifestations: convulsions, increased intra- 
cranial pressure, persistent vomiting, marked personality change, cranial nerve palsies, 
muscle weakness or paralysis, ataxia, drowsiness and increased concentration of protein 
or pleocytosis in cerebrospinal fluid. The encephalopathy was classified as severe if 
the patient had repeated convulsions which were difficult to control or stupor or coma 
which persisted for longer than would be consistent with the usual postconvulsive 
state, i.e., over 12 hours. Using these criteria, 18 of the 31 cases of lead encephalopathy 
in the control group were classified as severe and 13 as mild. Of those treated with 
BAL, nine were severe and seven mild. Blood lead concentrations, as well as a few 
concentrations of urine lead, were determined by the Baltimore City Health Department. 
Urine lead was also determined by the pediatric laboratory of the Baltimore City Hos- 
pitals, by the methods of Kaye'® and Cholak.'* 

The signs, symptoms and laboratory findings in both control and treated groups were 
similar to those reported by other writers. A history of pica could be elicited in almost 


* The authors are indebted to Drs. Alexander J. Schaffer and Horace L. Hodes for permission to 
use the data on cases treated at the Sinai Hospital and the Sydenham Hospital. 

+ The determinations were done by Dr. E. Kaplan, Chief, Division of Chemistry, Bureau of Labora- 
tories. Lead was determined by a modification of the dithizone method adapted for the Beckman 
quartz spectrophotometer. 
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TABLE 2 


COMPARISON OF MORTALITY RATE AND INCIDENCE OF NEUROLOGIC RESIDUA IN CHILDREN WITH LEAD 
ENCEPHALOPATHY TREATED WITH BAL witH THOSE IN CONTROL GROUP TREATED BY OTHER METHODS 











- No. No. with 
; Type of s Ber ea Survivors : ki : 
Series inaaiainaiiey No. Fatalities Followed without Neurologic 
ses ails Residua Residua 
Mild 7 0 7 5 2 
BAL Trez 
reed Severe 9 2 (22%) 7 3 4 
C ' Mild 13 0 9 2 7 
ere Severe 18 


12 (66%) 6 0 6 


every case and the most common source was found to be painted woodwork and painted 
plaster. An elevated blood lead concentration was found in every case, and the typical 
zone of increased density at the end of the long bones was seen in all but one of the 
cases in which roentgenographic examination was done. Urinary abnormalities were 
noted in more than half of the group. Anemia, indicated by a concentration of hemo- 
globin of less than 10 gm./100 cc. blood, was present in almost all cases, and there 
was a high incidence of concurrent or preceding infection. 

BAL was injected intramuscularly as a 10% solution in benzylbenzoate and oil. The 
initial dosage was 2 mg./kg. body weight every 4 hours for 4 injections, and the dose 
was increased first to 3 and then 4 mg./kg. body weight/injection given every 4 hours 
for 10 days. Several cases received shorter courses of treatment. No severe toxic effects 
were noted with this dosage, but in several instances vomiting occurred within an hour 
of each intramuscular injection. In none of these cases was it thought necessary to 
discontinue therapy. 

RESULTS 


The mortality rates and evidences of permanent nervous system injury in the control 
and BAL-treated groups are summarized in tables 2 and 3. In the BAL-treated group, 
two of nine severe cases died, compared with a mortality of 12 out of 18 severe cases 
in the control group. There were no deaths resulting from ‘‘mild’’ lead encephalopathy 
in either BAL or control groups. 

All the seven children recovering from severe lead encephalopathy in the BAL-treated 
series have been kept under observation in outpatient departments for periods varying 
from three years to two months. Two have been too recently discharged from the hospital 


TABLE 3 


EVIDENCES OF PERMANENT NERVOUS SysTEM INJURY IN CHILDREN RECOVERING 
FROM LEAD ENCEPHALOPATHY, BAL TREATED AND CONTROL GROUPS 


Recurrent 


3 Type o a! Mental Retardation “~~ Personality P sad 
Series Enceph- No. = ciight Marked C™MvUl piticulty Deaf Blinc 
alopathy sions 
Mild 7 0 1 2 0 0 
BAL Treated Sie - 2 2 ‘ ‘ ‘ 
Mild 9 5 0 2 0 0 0 
Contro 6 1 5 0 3 2 ' 


Severe 
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to be evaluated, but appear to have no neurologic residua. One, who was hospitalized 
a year ago at the age of 18 months, is apparently well at the present time, although he 
has not been submitted to psychometric examination .The remaining four children have 
had recurrent convulsions which are at present satisfactorily controlled by anticonvulsant 
therapy. One child is obviously mentally retarded and has an I.Q. of 62. She presents 
behavior difficulties of a serious enough nature to be of concern to the parents. The 
other three were thought to be normal or only slightly retarded. However, on testing, 
they were shown to have I.Q.’s of 79, 78 and 69. This last child was improving rapidly 
at the time of the test which was performed only four months after discharge, and it 





Fis. 1. Pneumoencephalogram of 3 yr. old child (A. S., Case No. 3) 1 yr. 
after episode of severe lead encephalopathy. 


was thought that there might be an increase in I.Q. at a subsequent examination. In one 
patient, pneumoencephalography revealed a dilated right ventricle and right-sided 
cerebral atrophy (Fig. 1). There were abnormalities in the electroencephalographic 
records of three. Three of the four are restless and distractible. None of the survivors 
is deaf or blind, or so severely retarded as to require institutional care.*} 

Six surviving children with severe encephalopathy in the control group have been 
* The authors are indebted to Miss C. H. Waskowitz of the Children’s Psychiatric Service, Harriet 
Lane Home, for the psychometric testing of these children. 

+ One of the children classified as recovering from severe lead encephalopathy with marked residua 
following treatment with BAL was readmitted to the Baltimore City Hospitals 10 mo. after her first 
admission, because of recurrent convulsions, vomiting and anemia. She had had continued pica and her 
blood lead level had remained elevated. During this admission she had a hemolytic reaction follow- 
ing transfusion of what was subsequently found to be incompatible blood. She developed renal in- 
sufficiency and died 1 wk. after the transfusion reaction. On histologic examination of the cerebral 
cortex, edema and focal areas of hemorrhage, infiltration with macrophages and loss of normal cyto- 
architecture were found. 
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followed. Five were found to show severe mental retardation and one was only mildly 
defective. Three presented the problem of marked personality difficulties. One was deaf 
and blind, and another was blind. 

Two of the seven patients with “mild” lead encephalopathy treated with BAL have 
had recurrent convulsions successfully treated by anticonvulsant drugs. One of these 
children was severely retarded before hospitalization and has remained so. The remain- 
ing five have no detectable neurologic residua, although psychometric examinations have 
not been done. Of the nine children with “mild” encephalopathy in the control group, 
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CuHarRT 1. Concentrations of lead in whole blood of patients with lead poisoning, during period of 
hospitalization. Solid lines represent BAL treated cases and interrupted lines cases not treated 


with BAL. 


two showed no residua, five were considered retarded and two had recurrent con- 
vulsions. 

The concentrations of lead in whole blood of both treated and untreated children 
during the period of hospitalization are shown in chart 1. The results in the children 
in the control group are represented by the dotted lines and those in the BAL-treated 
group by solid lines. The concentration of blood lead in each case fell during hos- 
pitalization irrespective of type of treatment, and the rate of fall appeared to depend 
on the original concentration. One of the highest concentrations of blood lead (.51 
mg./100 gm. blood) was found in a patient without marked signs or symptoms of 
lead intoxication who was investigated for lead poisoning because of a profound anemia 
found following admission to the hospital for another disease. Although he was not 
treated with BAL, the blood level fell from 0.51 to 0.18 mg./100 gm. blood in 10 days. 
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CHart 2. Effect of BAL administration on concentrations of lead in blood and urine in case of 
severe lead encephalopathy (A. S., Case No. 3). Blood lead concentrations are shown by interrupted 
lines and urine lead concentrations by solid lines. 


The effect of BAL on the urinary excretion of lead was studied in six cases of en- 
cephalopathy, and the results in four of these patients with simultaneous blood lead 
concentrations are shown in charts 2 to 6. The concentrations of lead in urine are 
expressed as mg./l. urine. In each case, the concentration of lead in the urine rose with 
treatment, with return to pretreatment levels in some cases during the period of treat- 
ment. One of these patients was readmitted six months after recovery from severe lead 
encephalopathy and given, an 11-day course of BAL therapy. On this occasion, the 
urinary lead level rose again, the rise persisting for the duration of BAL administration. 
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CuHarT 3. Effect of BAL administration on concentrations of lead in blood and urine 10 mo. after 
episode of severe lead encephalopathy (A. S., Case No. 3). Blood lead concentrations are shown by 
interrupted lines and urine lead concentrations by solid lines. 
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CuartT 4. Effect of BAL administration on concentrations of lead in blood and urine in case of 
severe lead encephalopathy (J. S., Case No. 7). Blood lead concentrations are shown by interrupted 
lines and urine lead concentrations by solid lines. 
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Cuart 5. Effect of BAL administration on concentrations of lead in blood and urine in case of 
severe lead encephalopathy (A. B., Case No. 8). Blood lead concentrations are shown by interrupted 
lines and urine lead concentrations by solid lines. 
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The concentrations of lead in the urine in a similar patient not given BAL were rela- 
tively constant on three consecutive days. BAL was given for three days to another 
patient recovering from acute encephalopathy. The urinary lead level was .5 mg./l. 
urine before administration of BAL and 1.3 mg./l. urine after three days of BAL ad- 
ministration. 


DIsCUSSION 


There are several discouraging factors to be considered in the therapy of lead en- 
cephalopathy. The brain suffers injuries which probably quickly become irreversible. The 
studies of BAL therapy in experimental lead poisoning have indicated that the lead-isAL 
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CuartT 6. Effect of BAL administration on concentrations of lead in blood and urine in case of 
mild lead encephalopathy (V. C., Case No. 10). Blood lead concentrations are shown by interrupted 
lines and urine lead concentrations by solid lines. 


complex which is formed is not as stable as other metal BAL complexes, e.g., that - 
formed with arsenic, and may even be harmful by increasing the solubility of lead, as 
shown by Germuth and Eagle, so that an injurious effect of lead may be aggravated by 
BAL. The knowledge that lead can be dissociated from combination with tissues in the 
body as evidenced by the temporary increase in urinary excretion of lead following BAL 
administration led to the hope that BAL would be of therapeutic value in lead en- 
cephalopathy. The effectiveness of therapy with BAL would then depend on the removal 
of lead from reversible combinations in brain cells before permanent damage is done. 
The local concentration of lead in the tissue, although toxic to brain cells, may be low 
enough so that it would be possible to have an excess of BAL over lead present in the 
region of these cells. This would decrease the dissociation of the lead-BAL complex by 
mass action effect. 





— 
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As Byers and Lord* pointed out, young children with lead intoxication, whether or not 
they have had manifest encephalopathy or other evidences of neurologic involvement, 
will show a high frequency of neurologic residua severe enough to interfere with proper 
adjustment in school and other situations. They point out that the patient may not only 
sustain permanent damage to the nervous system at the time of the acute episode of lead 
encephalopathy, but also that after apparent recovery from the acute phase, further 
injury may result because of continued circulation of lead derived from stores in the 
skeleton, or because of repeated increases of concentration of circulating lead associated 
with the physiologic disturbances of acute illnesses. 

It has been calculated by Aub et al.1° that a person exposed to lead over a period of 
time may have accumulated in the body from 200 to 900 mg. of lead, chiefly in the 
skeleton with small amounts in other tissues. The lead excreted in the urine according 
to these authors varies from 0.07 to 0.89 mg. daily. The median value in the patients 
studied by the present authors was estimated to be approximately 0.3 to 0.5 mg./day. 
Under the influence of BAL, the total excess of lead excreted during 10 days of treat- 
ment would never be more than that equivalent to 20 to 25 days’ excretion without BAL, 
a small amount in comparison with the residual lead still present in the body. We 
should, therefore, not expect to find any beneficial effect of a single course of BAL 
therapy on neurologic residua as they may result from continued injury due to release 
of lead to the body fluids from skeletal stores. An evaluation of the therapy can be 
made only in terms of immediate mortality in children with severe lead encephalopathy 
and the incidence of incapacitating residua in those who recover. In this series, there 
were two deaths in nine cases of severe encephalopathy in the BAL-treated group, com- 
pared with a control group in which the mortality was 12 out of 18. Employing the 
Chi square test for significance, X* = 4.7, P < 0.05, so that the result is statistically 
significant if both groups are comparable. The groups are too small for final judgment, 
but the results suggest that ‘BAL therapy of severe lead encephalopathy reduces the 
high mortality rate of this disease. 

A comparison of the severity of residua in the surviving patients in the treated and 
control series is more difficult. Of the seven survivors in the BAL-treated group, three 
have shown no evidences of neurologic residua, although more careful psychometric 
testing may reveal abnormalities. One child was obviously severely retarded, and the 
mental deficiency in the three remaining patients was evident only on psychometric 
examination, Although four children had recurrent convulsions, all were adequately 
controlled by the usual anticonvulsant drugs. There were no patients so severely defective 
as to require institutional care, and none were blind or deaf. It would seem that al- 
though these children all have serious nervous system injury, it is on the whole less crippling 
than the injuries found in the control group. These changes are of the same order as 
those encountered in children with lead poisoning who may never have had an acute 
episode of encephalopathy. 

The results of BAL treatment in the milder cases of lead poisoning show no apparent 
differences from the results obtained in the past with other methods of therapy. The 
prevention of ingestion of lead in infants and children, and the protection of those 
already exposed to lead from acidosis and dehydration during illnesses, remains the im- 
portant problem of this disease. 
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CONCLUSIONS 


BAL is apparently effective in lowering the mortality rate in children with severe 
lead encephalopathy. The severity of the residua of severe lead encephalopathy may also 
be reduced by BAL treatment. No conclusive effects of therapy could be demonstrated 
in subacute mild cases of lead encephalopathy. The toxic effects of BAL in this series 
have been limited to nausea and vomiting which were never severe enough to contra- 
indicate continuation of treatment. There was no evidence of exacerbation of symptoms 
in mild cases of lead poisoning treated with BAL. As has previously been shown, BAL 
administration increases the urinary excretion of lead for a limited time, and this effect 
can be repeated in the same patient after an interval. The concentrations of lead in 
blood fall spontaneously following removal of children with lead poisoning from their 
source of exposure by admission to the hospital. The rate of decrease in blood lead is 
not influenced by BAL administration. 

The case histories of nine patients with severe lead encephalopathy treated with BAL 
are summarized below: 


Case No. 1: J. B., a 3 yr. old Negro girl, was admitted to BCH. She began to sit up at 8 mo. 
of age, walked at 11 mo. and talked in sentences at 144 yr. For some time before admission, she had 
been seen to eat paint off the wall at home. Three weeks before admission, she had rubella, and 4 
days before admission began to have fever and persistent vomiting, became drowsy and remained so 
until admission. On admission she did not respond to ordinary stimuli. When a lumbar puncture 
was performed, she had a convulsion which persisted for some minutes, ‘after which she became 
comatose and remained so for 4 days. Physical examination: she was seen to have a stiff neck, papil- 
ledema, and weakness of the left arm and leg. Laboratory examinations revealed albuminuria, glyco- 
suria, and anemia with basophilic stippling of the erythrocytes. Blood lead concentration was 0.15 
mg./100 gm. blood. Cerebrospinal fluid protein was 78 mg./100 cc. Roentgenogram of long bones 
revealed a dense line at the metaphyseal ends. BAL treatment was begun shortly after admission and 
continued for 10 days. On the Sth day, she began to respond to stimuli, and a bilateral squint was 
noted at this time. On the 6th day, she was able to take fluids by mouth. Until about the 14th day, 
it was thought that she could not see but at tke time of discharge, 21 days after admission, she had 
apparently recovered except for a residual weakness of the left leg, and VI and VII left cranial nerve 
pareses. Eight months after discharge, the left leg paresis was no longer detectable, but slight left 
facial weakness was still present. She had developed frequent convulsive seizures which were con- 
trolled by phenobarbital as long as it was continued. She was not seen again for 3 yr., at which time 
she had had 3 convulsions which occurred 3 mo. after phenobarbital had been discontinued. She is 
still a severe behavior problem, hyperactive, restless and distractible. She appears duller than her age 
of 6 yr., but is physically normal except for a slight left facial paralysis. She was placed on anti- 
convulsant therapy and has had no further convulsions. Psychometric examination revealed an I.Q. of 
62. 

Case No. 2: N. D., a 2 yr. old white girl, was admitted to HLH. For the year prior to admission, 
she had been eating paint from the walls. For 1 wk. prior to admission, she had been vomiting and 
was anorexic. Three hours before admission, she developed severe generalized convulsions which con- 
tinued up to admission, following which she lapsed into coma. Physical examination revealed a 
comatose child with a right-sided hemiplegia, who was slightly dehydrated. Laboratory examination 
revealed slight albuminuria, glycosuria, hematuria and casts in the urine. Hgb. was 8 gm./100 cc. 
blood, and there was basophilic stippling of the erythrocytes. Blood lead concentration was 0.33 mg./ 
100 gm. blood. Cerebrospinal fluid protein was 81 mg./100 cc., and there were 11 lymphocytes/cmm. 
Roentgenograms of long bones revealed evidences of heavy metal deposition. She remained comatose 
throughout her hospitalization. Twenty-four hours after admission, BAL therapy was begun without 
any change in her condition, and she died on the 3rd hospital day. 

Case No. 3: A. S., an 18 mo. old Negro girl, was admitted to BCH with a severe left-sided con- 
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vulsion. She had walked and_ said a few words at 1 yr. For 5 mo. prior to admission, she had been 
in the habit of going to the window sill and chewing paint off the wood. For 1 mo. before admission, 
she had been vomiting intermittently. Four days prior to admission, she became fretful, listless and 
anorexic, and was vomiting forcefully after each feeding. On the day of admission, she was taken 
to the HLH Dispensary and while waiting to be seen had a severe left-sided convulsion, which lasted 
10 min. and recurred shortly afterwards. She was admitted to BCH in this condition. Laboratory 
examination on admission revealed the following: Urine was normal, Hgb. was 8.0 gm./100 cc. 
blood, RBC count 4.7 million/cmm., WBC count was 12.4 thousand/cmm., and basophilic stippling 
of the erythrocytes was noted. Cerebrospinal fluid pressure was 310 mm. H:0O, and the fluid contained 
protein 105 mg./100 cc. and 66 lymphocytes/cmm. Blood lead concentration was 0.21 mg./100 gm. 
blood. Roentgenograms of long bones revealed changes consistent with a diagnosis of lead deposition 
(Fig. 2). 

On admission she was placed on BAL therapy. Subsequent blood and urine lead determinations 
are shown in chart 2. For 3 days after admission, she continued to convulse in spite of large doses of 





Fic. 2. Roentgenograms of long bones (A. S., Case No. 3). A. Upper limb taken on first admis- 
sion showing single dense line. B. Roentgenogram of lower limbs taken 1 yr. later, showing 2 lines 
of increased density. 


anticonvulsant drugs, and thereafter she was semicomatose until the 5th day when she began to rec- 
ognize people, and she then improved throughout the remainder of her hospital stay. At the time 
of her discharge 1 mo. later, she appeared well except for left hemi-paresis. Since discharge she has 
had recurrent left-sided convulsions, and on 2 occasions was readmitted to the hospital. On her 2nd 
hospitalization 10 mo. later, she had no evidence of lead encephalopathy, but roentgenograms of the 
long bones revealed 2 lines of increased density (Fig. 2), and the blood lead concentration was .098 
mg./100 gm. of blood. She was given another course of BAL with determinations of blood and urine 
lead concentrations which are shown in chart 3. Ten months after admission EEGs revealed “abnormal 
EEG, hemispheres out of phase, spike seizure discharges, cortical damage with convulsive tendency.” A 
PEG suggested right cerebral atrophy (Fig. 1). She was placed on dilantin and phenobarbital, and since 
that time has had 2 left-sided convulsions lasting for a few minutes, both associated with an upper 
respiratory infection and both occurring when anticonvulsant therapy had been omitted. Physical ex- 
amination at the present time reveals no abnormalities. At the age of 3 yr. and 3 mo. she acts ‘‘sort 
of wild at times and screams for no reason.” She has an 1.Q. of 79 with a basal age of 214 yr. 

Case No. 4: S. H., a 2 yr. old Negro boy, was admitted to BCH. He sat up at 6 mo., walked 
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at 1 yr. and said words at 15 mo. For at least 1 mo. prior to admission, he had been nibbling on paint 
and plaster at home. He was well until 4 days before admission when vomiting after each feeding 
began which continued until admission. He had become drowsy and 2 days before admission his eyes 
were noted to be crossed; just before admission he became semistuporous. On admission he was ir- 
ritable, had a high-pitched cry and did not respond to spoken words. When attempts were made to 
have him. walk, he was seen to be ataxic. He had a left internal strabismus, blurring of both discs 
and marked nuchal rigidity. The plantar reflexes were extensor, and there was weakness of the left 
arm and leg. The blood lead level was 0.51 mg./100 gm. blood. Spinal fluid pressure was over 
300 mm. H:O. Roentgenogram of the long bones showed evidence of heavy metal deposition. He 
was started on BAL on the 2nd hospital day. He was semicomatose from admission and his 
condition remained almost unchanged until he died on the 6th hospital day. 

Case No. 5: R. E., an 18 mo. old Negro boy, was admitted to Sydenham Hospital. He had been 
walking and talking well before admission. For 5 mo. before admission, he had been seen eating 
painted plaster. Three weeks before admission, he became irritable, anorexic and hyperactive. His 
physician had made a diagnosis of lead poisoning and had started him on treatment with sodium 
citrate. Twelve hours before admission, he began to vomit forcibly and within a few hours developed 
severe left-sided convulsions followed by coma. He was admitted in a convulsion which recurred 
within the hour. His temperature rose to 39.2° C. shortly after admission, his respirations were shal- 
low and rapid. Blood pressure was 136/70 mm.Hg, and papilledema was noted. Laboratory exam- 
ination revealed Hgb. 9.2 gm./100 cc., WBC count 28.28 thousand/cmm., and there was basophilic 
stippling of the erythrocytes. Spinal fluid protein was elevated and the fluid contained 86 cells/cmm. 
Blood lead concentration was .34 mg./100 gm. blood. Roentgenograms of long bones showed evi- 
dence of heavy metal deposition. He was started on BAL therapy which was continued for 4 days. 
He remained comatose for more than 20 hours and was semicomatose. or stuporous for 2 more days. 
On the 3rd day he began to improve rapidly and by the Sth day he was completely asymptomatic. 
Blood lead concentration fell to 0.17 mg./100 gm. blood on the 12th day. At the time of discharge, 
he was considered completely well, and when seen again 9 mo. later, he appeared normal mentally 
and physically. He was not a behavior problem and his mother was satisfied with his development. 
No psychometric examination was performed. 

Case No. 6: E. C., a 4 yr. old Negro girl, was admitted to BCH with a chief complaint of per- 
sistent vomiting. She sat up at 6 mo., walked at 14 mo., and talked at the end of her 2nd yr. For 
8 mo. prior to admission, she had been seen to eat plaster and also paint off window sills. Two 
weeks before admission, she began to vomit persistently, and 1 wk. before admission she became 
irritable and drowsy. Three days before admission, she was seen at HLH and given intravenous fluids 
for her dehydration. Concentration of lead was 0.15 mg./100 gm. blood. Physical examination on 
admission revealed no abnormality except evidences of malnutrition. She was irritable and uncoopera- 
tive and refused to eat. Laboratory examination revealed an albuminuria and glycosuria and acetonuria 
with numerous cellular and hyalin casts. Hgb. 8.5 gm./100 cc. with RBC count 3.8 million/cmm. 
Blood lead concentration was 0.12 mg./100 gm. blood. On the 4th hospital day, she was placed on 
BAL therapy but she continued to vomit and refused fluids and was, unfortunately, allowed to be- 
come dehydrated. On the 6th day of treatment, she developed marked generalized convulsions and 
extreme opisthotonus. Spinal fluid at this time revealed a protein of 50 mg. with 24 lymphocytes/cmm. 
and increased pressure. The following day, she remained semi-comatose. BAL dosage was increased 
to 4 mg./kg. body weight, and she was maintained on parenteral fluids for 2 days and then fed by 
gavage for 2 days. After 3 days, she began to respond but still behaved in a bizarre fashion, repeating 
phrases, crying out in fright, apparently because of hallucinations. Her vision appeared very poor; 
she could not focus on any object and her movements were incoordinated. These signs gradually 
cleared and at the time of discharge, she was apparently well, was not vomiting, was cheerful and 
mentally clear. The total duration of BAL therapy was 14 days and she was discharged 3 days after 
therapy was finished. At the time of discharge, blood lead concentration had fallen to .10 mg./100 
gm. blood. Since discharge, she has had several tonic convulsions followed by a period of uncon- 
sciousness. EEG revealed “moderately abnormally slow encephalogram for age, consistent with en- 
cephalopathy and convulsive tendency.” Phenobarbital and dilantin® therapy have controlled the 
convulsions. Her mother considers her more difficult to handle than other children. She is restless 
and distractible. She has an outgoing and appealing manner and gives the impression of being 
bright, but psychometric examination revealed an I.Q. of 78. 
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Case No. 7: J. S., a 4 yr. old Negro boy, was admitted to BCH. He had sat up at 6 mo., walked 
at 12 mo., and talked at 14 mo. Since the 2nd year of life, he had been eating pieces of paint from the 
window sill. Five months before admission, he became fretful and babyish. His speech gradually be- 
came incoherent and unintelligible. He ‘‘forgot’’ his toilet and eating habits and was no longer able to 
repeat his nursery rhymes. At the same time, he became more mischievous and unmanageable. Two 
months previously, he was seen at HLH Dispensary with these complaints. A lumbar puncture was 
done and spinal fluid gave a positive Pandy reaction. Blood lead determination showed a concentra- 
tion of 0.17 mg./100 gm. blood. He was placed on sodium citrate 1 gm. 3 times daily. No apparent 
change was noted until shortly before admission. One week before admission, he had had an upper 
respiratory infection with fever. He was, otherwise, well until the night of admission when he had a 
generalized convulsion. He was admitted to the BCH in this condition. Convulsive movements con- 
tinued for a total of 10 or 11 hr. and he remained comatose for 24 hr. Blood pressure on admission 
was 156/64 mm.Hg. Laboratory examination revealed albuminuria, glycosuria and occasional red 
blood cells and casts in the urine. Hgb. was 9.2 gm./100 cc.; RBC count was 5.1 million/cmm. Blood 
lead concentration was 0.11 mg./100 gm. blood. Cerebrospinal fluid showed a pressure of 200 mm./H:0 
and protein of 70 mg./100 cc. Roentgenogram of long bones showed a zone of increased density at 
the metaphyseal ends. He was placed on BAL therapy and subsequent blood and urine lead levels 
are shown in chart 4. From the 2nd to the 4th day, he was semistuporous and did not respond to 
environmental stimuli. He slowly improved so that at the time of discharge, he appeared responsive 
but dull. He would say only a few words. His blood pressure returned to normal over a period of a 
few days. Since discharge from hospital, he had one generalized convulsion and was placed on pheno- 
barbital therapy. Electroencephalography done 3 mo. later showed “moderately abnormal sleep fre- 
quencies for age consistent with diffuse cortical involvement.” Intellectually he is improving gradually 
so that his mother believes he is at the level achieved prior to his illness. He has faulty articulation 
but otherwise speaks fairly well. Psychometric examination revealed an I.Q. of 69. Because of his 
fairly rapid improvement, hope was expressed that he may do better when retested later. 

Case No. 8: A. B., a 2 yr. old Negro boy, was admitted to HLH. His development had apparently 
been normal until the present illness. For 3 mo. prior to admission, he had been observed to eat 
plaster and paint off the walls. Twelve days before admission, he developed an upper respiratory in- 
fection and at the same time began to vomit. The vomiting had become more persistent in the few 
days prior to admission. The day before admission he became drowsy. He had periods of looking 
oddly into space and seemed disoriented. On admission, he was semistuporous, responding only to 
painful stimuli. He lay in a poSition of opisthotonus. Neck was stiff, reflexes were sluggish, no 
papilledema was seen but there was engorgement of the retinal veins. Blood pressure was 140/55 
mm.Hg. Laboratory examination revealed albuminuria and Hgb. 8 gm./100 cc. on admission which 
fell to 5.5 gm./100 cc. Spinal fluid pressure was 600 mm. H:O and the fluid gave a positive Pandy 
reaction. The blood lead concentration was 0.33 mg./100 gm. of blood. He was placed on BAL 
therapy and the changes in concentration of lead in blood and urine are shown in chart 5. Daily 
lumbar punctures were done in order to lower the intracranial pressure and over a period of 6 days 
the pressure fell to within normal limits. He remained semistuporous for 2 days. His hypertension 
persisted for 2 days, and the fullness of the retinal veins persisted for 3 days. Stiffness of the neck 
persisted for “at least 5 days. He continued to vomit throughout the period of treatment with BAL. 
Towards the end of this period the vomiting was related directly in time to the injection of BAL 
and disappeared completely when treatment was stopped. At the time of discharge, no abnormalities 
were noted. When seen 2 mo. after discharge, he was apparently well. 

Case No. 9: I. J., an 18 mo. old Negro boy, was admitted to HLH. He sat at 6 mo., walked at 9 
mo. and could say a few words prior to his illness. Three months before admission, he had several 
generalized convulsions from which he quickly recovered. For 3 wk. before admission, he was ob- 
served eating plaster and he was thought to be pale. Six hours before admission, he had a severe gen- 
eralized convulsion which persisted until he was admitted in a comatose state. Spinal fluid pressure 
was 210 mm. HO, and the fluid had a protein content of 72 mg./100 cc. Blood lead concentration 
was 0.23 mg./100 gm. blood. Roentgenograms of the long bones showed evidence of heavy metal 
deposition. 

Shortly after admission, he had another ccnvulsion which persisted for several minutes. BAL 
therapy was begun shortly thereafter. He remained comatose for 24 hr., semicomatose for another 48 
hr. On the 4th day of treatment, he was sitting up in bed and was able to take feedings. Blood lead 
concentration fell to 0.134 mg./100 gm. blood within a few days, and urinary lead concentrations 
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were increased followed BAL therapy. At the time of discharge, 13 days after treatment was begun, 
no abnormalities could be discovered. 

The following case, although not in the severe group, is included to demonstrate the changes in 
urinary lead excretion following BAL administration. 

Case No. 10: V. C., a 3 yr. old Negro girl, was admitted to HLH. She had apparently developed 
well until 2 mo. prior to admission, when she contracted measles. Since that time she was seen to 
eat paint off window sills and pieces of broken plaster. She vomited intermittently throughout this 
time, had severe abdominal pain, anorexia and constipation, and was quite irritable. Ten days before 
admission, she developed ataxia and generalized weakness, and had several moderately severe generalized 
convulsions. Her irritability became more severe and she was hospitalized because of the increase in 
vomiting and because she had become completely unmanageable. Laboratory examination on admission 
showed RBC count of 3.1 million/cmm., Hgb. 7.2 gm./100 cc. Cerebrospinal fluid proteins were 50 
mg./100 cc., and there were 16 lymphocytes/cmm. spinal fluid. Roentgenograms of long bones showed 
evidence of heavy metal deposition. Blood lead concentration was 0.22 mg./100 gm. blood. On ex- 
amination she was found to be awake but completely uncooperative and mentally quite dull. When 
she tried to walk she had a staggering gait and fell to the left. She was unable to feed herself for 
the first few days in hospital. She was placed on BAL therapy for a total of 4 days. Concentrations 
of lead in blood and urine following treatment are shown in chart 6. The vomiting persisted for 3 
days and the ataxia was still present on discharge. Since the time of discharge, she has had 2 episodes 
of convulsions and was placed on anticonvulsant therapy. Psychometric examination was done and 
she was found to be moderately retarded. 
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SPANISH ABSTRACT 


Tratamiento de Encefalopatia de Plomo con BAL (2.3 Dimercaptopropanol) 

En este estudio, 16 casos de encefalopatia debida al plomo fueron tratados con BAL (2.3 dimer- 
captopropanol). por periodos de 10 dias. De éstos 9 fueron admitidos en coma o convulsiones. La 
mortalidad de este grupo fué 22% comparada con una mortalidad en el grupo de control de 66%. Las 
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conclusiones de este estudio fueron que BAL era eficaz en bajar la mortalidad y reducir la severidad 
de residuos en nifios con encefalopatia de plomo severa. No se pudieron demostrar efectos de 
terapia conclusivos en casos subagudos suaves. Los efectos téxicos de BAL fueron limitados a 
nausea y vémitos, los que no fueron suficientemente severos para prohibir la continuacién del trata- 
miento. No hubo prueba de exacerbacién de sintomas en casos suaves de envenenamiento de plomo 
tratados con BAL. La administracién de BAL aumentd la excrecién urinaria de plomo por un tiempo 
limitado, y este efecto se pudo repetir en el mismo paciente después de un intervalo. La concentracién 
del plomo en la sangre cay6 espontaneamente después de quitar los nifios con envenemamiento de 
plomo de la fuente de exposicién. La proporcién de la disminucién den plomo de sangre no fué in- 
fluenciada por la administracién de BAL. 


4940 Eastern Avenue 





RELATIONSHIP OF ABILITY TO BREAST FEED AND 
MATERNAL ATTITUDES TOWARD 
BREAST FEEDING 


By Nites RUMELY NEWTON, M.A., AND MICHAEL NEWTON, M.D.* 
Philadelphia 


T HAS long been observed that mothers’ attitudes have some influence on the course 
I of lactation. The purpose of this study was to investigate in what ways and how 
much the attitudes of mothers toward breast feeding are related to the course of lactation 
in the immediate postpartum period. 


METHODS 


Ninety-one patients in the maternity wards of the Hospital of the University of Pennsylvania were 
interviewed to ascertain their attitudes toward breast feeding, and the course of their lactation was 
carefully followed during the rest of their hospital stay by daily observation and questioning. Mothers 
who had had premature babies or cesarean sections or who refused to try to breast feed were excluded 
from the study. 

The attitude assessment interviews were made soon after delivery. Sixty-three per cent took place 
within the 1st 24 hr. after delivery, and in only 26% had the baby been at the breast. The interviewer 
introduced herself by saying that she was interested in seeing how the patient's breasts and nipples got 
along during the hospital stay. She made inquiries about the difficulty of labor, the mother’s pleasure 
in the sex of the child and whether the breast or nipples felt painftil. This introductory conversation 
served to put the mother at her ease and make her feel that breast feeding was not the primary interest. 
Questions about breast feeding were then asked, the usual ones being: ‘“‘How do you feel about 
feeding your baby?” or “How do you feel about breast feeding your baby?” The answers were written 
down as nearly verbatim as possible. Where it was necessary to ask further questions to elucidate the 
breast feeding attitudes, these questions and their answers were written down verbatim as well. 

The attitude statements of the mothers were sorted by 2 independent judges. They judged solely 
on the basis of the written verbatim record of questions and answers about breast feeding. These 
judges did not know who the patients were, what they looked like or what was their subsequent 
success in breast feeding. 

The judges sorted the attitude statements into 3 categories, which were defined as follows: 

Positive: Those who expressed desire or determination to breast feed. This included all those 
who said: “I will, am going to, intend to, would like to, would prefer, etc., to breast feed,’ regard- 
less of other modifying statements they made about the date of weaning, past ability to breast feed, - 
or present amount of milk in the breast. 

Doubful: Those who expressed mixed feelings, indifference or indecision about breast feeding. 
This included all those who talked of giving both breast and bottle right from the start, who avoided 
the use of the personal pronoun “I’’ when talking about the desirability of or plans for breast feeding, 
who expressed indifference about breast feeding and those who used “could” instead of ‘‘can” in 
connection with plans to breast feed. 

Negative: Those who preferred bottle feeding. This included all those who said they would prefer 
the bottle, or who stated they did not want or did not like to breast feed. Also included are those 
who did not express what they wanted to do, but who mentioned only the negative aspects of breast 
feeding or their ability to breast feed. : 

Assistant Instructor in Surgery and Harrison Fellow in Surgical Research, University of Penn- 
sylvania Medical School, Philadelphia, Pa. 
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The attitude statements were definite enough for the 2 judges independently to agree on the category 
in 93% of the cases. Of the-91 mothers, 51 had positive attitudes, 17 doubtful and 23 negative. 

The environmental conditions were similar for all mothers. The baby was brought in to the 
mother for the first feeding around 14 hr. after delivery. A bottle accompanied the baby to the 
mother. For the 1st 2 or 3 days the bottle contained a 5% glucose solution and later, when necessary, 
formula. About 24 hr. after delivery the mother was instructed to start breast feeding. She was told 
to give the baby both breasts for about 5 min. each before giving the bottle. At subsequent feedings 
she was told to increase the length of breast feedings. The babies were brought out 6 times a day, 
for 45 to 60 min. periods each time. It was generally assumed that a mother would breast feed, and 
some attempts were made by the pediatric staff to persuade dubious mothers to breast feed. Routinely 
on the 4th day* bottles ceased to accompany the baby and the baby was weighed before and after 
feeding. A supplementary formula was then given on the Sth day if the baby seemed to be still 
hungry after nursing, if it was not gaining weight, or if it was getting much under 60 gm. of milk 
at each feeding. 

In estimating the adequacy of breast feeding the mothers were divided into successful, unsuccessful 
and abortive breast feeders. Successful breast feeders were those who had enough milk so that sup- 
plementary formulas were not necessary after the 4th hospital day. Unsuccessful breast feeders were 
those who continued to feed by breast but who had to continue to give a supplementary formula 
after the 4th day. Abortive breast feeders were those who ceased their effort to breast feed during 
the hospital stay.t 


RESULTS 


Table 1 summarizes the differences in the course of lactation in mothers who had 
different attitudes toward breast feeding. 

The most marked difference is in over-all success of breast feeding. Of the mothers 
who desired or planned to breast feed, 74% proved to be successful breast feeders as 
contrasted with 35% of the doubtful group and 26% of the negative group. Only 2% 
of the positive group of mothers abandoned attempts to breast feed during their hospital 
stay as compared with 18% of the doubtful group and 30% of the negative group. 
The difference between the three attitude groups in over-all success of breast feeding 
is paralleled by the differences in amounts of milk given to the baby. The positive 
group of mothers gave an average of 59 gm. at each feeding on the fourth day, while 
the doubtful group of mothers gave 42 gm. and the negative mothers 35 gm. 

Elsewhere we have shown that the adequate function of the let-down reflex is related 
to the success of breast feeding. Adequacy of let-down may be estimated by the sub- 
jective symptoms of the mother or by objective determination of the “‘pitocin percentage.””' 
In this study the incidence of positive symptoms of let-down is higher in the mothers 
with positive attitudes than in the other two groups, but the difference is not significant. 
There is little difference in pitocin percentages. This may be due to the fact that rela- 
tively few determinations were done in each group, and that the sampling was poor. 

The mother’s report and iriterpretation of the baby’s reactions to the breast and to 
the bottle are different in the different attitude groups. Fewer in the positive group 
thought that the baby had difficulty sucking, or refused the breast; instead, a number 
of them found that the baby refused to take the bottle. The negative group reported 
more instances of refusal to take the breast and difficulty sucking and fewer reported 
refusal of the bottle. The doubtful group reported that the baby refused the breast about 
as often as the negative group, but were like the positive group in reporting more 
instances of refusal of the bottle and less of difficulty in sucking. Crying at the breast 


* The first day was considered to start at 12:01 a.m. on the day after delivery. 
+ Six days was the usual duration of the hospital stay. 
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TABLE 1 


CoursE OF LACTATION IN WOMEN ExPRESSING DIFFERENT BREAST FEEDING ATTITUDES* 





Attitude 
Positive Doubtful Negative 








Breast Feecing Success 
Successful . . 74% 35% 26% 
Unsuccessful. 24% 47% 4% 
Abortive. . . 2% 18% 30% 
Milk Supply 
Average amount milk given at each 4th day feeding... . 59 gm. 42 gm. 35 gm. 
Let-down Indices 
Percentage of positive let-down symptoms 57% 48% 51% 
Pitocin percentagef nba ; 36 32 40 
Mother’s Report on Baby’s Reaction 
Cried at breast....... 25% 21% 25% 
Bit or chewed nipple ae hae 5% 8% 6% 
Refused breast Feese ee eS 11% 29% 30% 
Refused bottle......... oat Aes 26% 21% 15% 
Had difficulty sucking EY ae 12% 14% 25% 
Nipple Contact Allowed by Mother 
Use of nipple shields. .... . po 9 Nae alg tee arg 14% 14% 30% 
1 breast only offered in spite of instruction to offer 2... ... 22% 13% 17% 
Breast complications 
pS ee eee ES ie deh AO eRe 18% 6% 13% 
Marked engorgement WA pene ee og 53% 41% 57% 


* Statistical Significance: 

Differences between positive and negative attitude group are highly significant in regard to the num- 
ber of successful breast feeders and the number of abortive breast feeders in each group and in regard 
to the average amount of milk given at a fourth day feeding. 

Difference between the positive and doubtful attitude groups is highly significant in regard to the 
number of successful breast feeders, and is significant in regard to the average amount of milk given at a 
4th day feeding. 

Other differences are suggestive but not statistically significant. Chance less than 1:100 of the same 
or greater difference occurring by chance was considered highly significant; while chance less than 5:100 
of the same or greater difference occurring by chance was considered significant. 

+ Pitocin percentages were obtained on 15 positive, 7 doubtful and 11 negative mothers. Otherwise 
complete data were obtained in almost all cases: in a few one or two items were unavailable. 


and biting or chewing the nipple occurred with about equal frequency in all attitude 
groups. 

Contact with the nipple was most apt to be restricted among the negative attitude 
group. Thirty per cent of these used nipple shields as contrasted with 14% of the positive 
and doubtful groups. However, there were no marked differences in the consistent use 
of one breast. Fissures were more prevalent among the positive attitude group, which 
suggests that they allowed longer periods of nipple stimulation. The differences in en- 
gorgement between the three groups are hard to explain. 


DISCUSSION 


The data indicate that attitude toward breast feeding is definitely related to the subse- 
quent physical course of lactation. This is such a controversial finding that it is worth 
examining possible ways in which the results might have been prejudiced. 
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1. Were the attitudes toward breast feeding influenced by experience with lactation 
with previous children? Primiparae as well as multiparae show the relationship between 
attitudes and breast feeding success. Of the 12 primiparae with positive attitudes 67% 
were successful breast feeders and none was an abortive breast feeder. Of the 15 primi- 
parae with negative or doubtful attitudes only 40% were successful and 20% were 
abortive breast feeders. That previous lactation failure does not necessarily influence 
the desire to breast feed the next child can be seen in the fact that 42% of the multi- 
parae in the positive group reported milk failure with a previous child during the first 
two months. 

2. Were attitudes toward breast feeding influenced by the amount of milk the mother 
felt she had in her breast? Table 2 suggests that no differences in milk secretion were 
apparent to the mothers at the time the attitude was assessed. 


TABLE 2 


RELATION OF MOTHERS’ ATTITUDES TO AMOUNT OF MILK IN BREAST 


Attitudes 


Mothers stating “‘I haven’t any milk” during interview... ... 10% 10% 


No engorgement at time of interview..................... 88% 70% 
Very slight engorgement at time of interview............. 12% 30% 
Antepartum secretion from breasts noted by mothers....... 58% 53% 


3. Were the attitudes of the mothers influenced by the experience of putting the 
baby to the breast? Only 24 mothers had had the baby at the breast before the attitude 
interview. Of the 17 who had suckled before expressing positive attitudes, 14 proved 
to be successful breast feeders; whereas of the 7 who had suckled before expressing 
doubtful or negative attitudes none subsequently breast fed successfully. For the small 
sample of mothers included who had this experience it would appear that this factor does not 
account for the relationship found between attitudes and the physical course of lactation. 

4. Was there a chance that the interview or the subjective follow-up data were in- 
fluenced by unconscious bias in the investigators?’ Forty-nine cases were completely con- 
trolled to rule out the possibility of bias. The questions assessing breast feeding attitudes 
were of identical wording, and the history of previous lactation was not solicited until 
all the attitude material had been recorded. In nine cases it was possible to have two 
people recording the same interview. In eight (89%) of these cases duplicate interview 
records were judged by the judges to express the same attitude. The collector of the 
follow-up data had no access to the attitude statements or history of previous lactations 
in the 49 completely controlled cases. Table 3 shows the trends found in the controlled 
cases as compared to those incompletely controlled. The trend of the data is similar. The 
- differences that do occur seem to be due to chance factors inherent in a small sample 
since they do not fall in a constant direction. This suggests that unconscious bias was 
not an important factor in the collection of these data. 

There are probably at least three psychosomatic mechanisms which influence the 
course of lactation, so that the relationship between the adequacy of milk and the 
mothers’ attitudes has an understandable physiologic basis. 

Sucking stimulation is of paramount importance in the establishment of an adequate 
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milk supply. It is so important that rats, mice and women in primitive societies can 
establish an adequate milk supply for adopted babies simply by allowing enough sucking 
stimulation to take place.*-> The woman who is doubtful or negative about breast feeding 
probably shows her hesitancy by allowing less sucking stimulation at each feeding. It 
was impossible to time the amount of sucking stimulation actually allowed, but the 
fact that the negative attitude group used nipple shields more often is in line with this 
reasoning, as is the fact that the positive group had the highest incidence of fissures. 

Let-down is probably another psychosomatic mechanism by which the mother’s psyche 
influences the amount of milk the baby can. get. Pain, fear and emotion have been 


TABLE 3 


COMPARISON OF COMPLETELY CONTROLLED AND INCOMPLETELY CONTROLLED GROUPS 











Attitude 
Positive Doubtful and Negative 

Completely Incompletely Completely Incompletely 

Controlled Controlled Controlled Controlled 





Percentage successful breast feeders....... 74 75 36 22 
Average amount of milk given at each 4th 
UT NN once as Sages ae 55 gm. 63 gm. 42 gm. 33 gm. 

Percentage of positive let-down symptoms. . 55 59 50 50 
Pitocin. percentage... 0... ee ees 31 45 35 40 
MINNIE 25655556203. sath eae SS : 7% 18% 27% 33% 
ike alls aie wp iigten 3 aR Ae 30% 19% 14% 25% 
Had difficulty sucking................... 15% 9% 14% 33% 


OE She baie eGR Groin y4 Sis os se ae ae 24 22 18 





demonstrated to inhibit the expulsion of milk which already has been secreted.":? Symp- 
toms of let-down occurred most frequently in those with positive attitudes toward breast 
feeding, although the relationship was not marked. E 

A third way in which the attitude might affect the milk supply is through the regula- 
tion of blood flow. Blood flow is sensitive to emotional stimulation. The precursors of 
milk are in the blood stream, and it is possible that the amount of precursors flowing 
to the gland may be reduced by vasoconstriction or increased by vasodilation in such a 
way that the amount of milk secreted may be altered. Petersen* found that when blood 
from markedly excited cows was circulated through excised perfused udders it had 
marked vasoconstricting properties reducing the blood flow to as little as one fourth of 
normal. 

The relationship between attitude and adequacy of milk supply is probably true only 
in an environment where both breast and formula are easily available. The baby had 
access to the mother’s breast for about five hours a day in the hospital situation, and 
this allowed for enough sucking stimulation to make successful breast feeding possible. 
The fact that the baby was often allowed to stay an hour at each feeding enabled the 
very positive mother to give two breast feeding sessions during the one hour and it 
allowed the sleepy baby time to wake up and get in some good sucking before being 
removed from his mother. On the other hand, the fact that the bottle was available 
meant that the mother could give a minimum of breast and a maximum of bottle feeding 
without feeling her baby was being starved. 
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The practical implications of this study are to emphasize the importance of building 
up positive attitudes in the mother toward breast feeding if an abundant milk supply 
is desired. It is not enough to educate the mother into saying ‘They say breast feeding 
is better,” because such mothers failed to have enough milk. The attitude must be a 
more positive one than this and must involve the mother’s personal feelings. The mother 
who spontaneously said: ‘I am going to breast feed,” “I'd love to breast feed,” usually 
had abundant milk. Unless women can be educated to desire wholeheartedly to breast 
feed, the evidence cited here indicates that they will probably fail to have an adequate 
milk supply when they attempt to breast feed. 

Whether such positive attitudes toward breast feeding can actually be built up is a 
question which needs consideration. Attitude toward breast feeding is not necessarily 
an isolated phenomenon but may be related to the woman's whole attitude toward 
children. Two studies have found that the woman who ends up with more children 
is apt to breast feed her first child longer.®!° On the theory that attitudes toward labor 
and attitudes toward sex of the child are also indices of how the mother feels about 
children, the mothers were asked about their feelings in this regard. Of the mothers 
with negative attitudes 22% expressed continued and unqualified disappointment about 
the sex of their baby as opposed to 12% of mothers with positive and 12% of those 
with doubtful attitudes. Forty-three per cent of the mothers with negative attitudes said 
their labors were extremely hard, as compared with 33% of the positive and 23% of 
the doubtful group. Negative breast feeding attitudes seem to be allied with other 
negative attitudes. This does not seem to be true in the case of doubtful breast feeding 
attitudes. This suggests that the attitudes of the doubtful group may be more modifiable 
than those of the negative group. 


SUMMARY AND CONCLUSIONS 


Ninety-one mothers were interviewed shortly after delivery to ascertain their attitudes 
toward breast feeding. Independent judges divided the attitudes into three categories on 
the basis of written records of the interview. 

Of the mothers who expressed positive attitudes toward breast feeding, 74% had 
enough milk by the fifth day after delivery to make formula supplementation unneces- 
sary. Only 35% of those who expressed douvtful and 26% of those who expressed 
negative attitudes toward breast feeding had enough milk to make formula supplemen- 
tation unnecessary by the fifth day. 

Mothers with positive attitudes gave a larger average amount of milk on the fourth 
day, reported slightly more signs of let-down, and used nipple shields less frequently 
than the mothers with negative attitudes. Mothers with positive attitudes reported that 
their babies had less difficulty sucking and less frequently refused the breast, but more 
frequently refused the bottle than those mothers with negative attitudes. 

The course of lactation in the mothers with doubtful attitudes although upon the 
whole more like that of the negative group did follow in some ways that of the positive 
group. 

The incidence of crying at the breast and biting or chewing the nipple was the same 
in all three attitude categories. 

The implications of this study on the management of breast feeding are discussed. 
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SPANISH ABSTRACT 


Relacién de Abilidad de Dar el Pecho y las Actitudes Maternales 
Hacia el Amamantamiento 


Se entrevistaron 91 madres poco después del parto para averiguar sus actitudes con respecto al 
amamantamiento, Jueces independientes dividieron las actitudes en tres categorias a base de datos 
escritos eh esta entrevista. 

De las madres que expresaron actitudes positivas hacia el amamantamiento, 74% tenian suficiente 
leche al quinto dia después del parto y no fué necesario preparar férmula para alimentacién suple- 
mentaria. Solamente 35% de las que expresaron actitudes dudosas y 25% de las que expresaron acti- 
tudes negativas hacia el amamantamiento tenian suficiente leche al quinto dia para no tener que suple- 
mentar la alimentacién con férmula. 

Las madres con actitudes positivas dieron una cantidad mayor de leche al cuarto dia, reportaron 
mas sefias de “‘let-down,’”’ y usaron protectores de pezén menos frecuentemente que las madres con 
actitudes negativas. Las madres con actitudes positivas reportaron que sus bebés tenian menos dificultad 
al mamar y rehusaban el pecho menos frecuentemente; pero rehusaban la botella mas frecuentemente 
que aquellas madres con actitudes negativas. 

El curso de lactancia en las madres con actitudes dudosas, aunque mas como el de las grupo 
negativo, siguid de muchas maneras el de las del grupo positivo. 

El caso de que Iloraban en el pecho y mordian o masticaban el pezén fué el mismo en todos los 
tres grupos de actitudes. 

Se discuten las deducciones de este estudo sobre el manejo del amamantamiento. 


227 South 45th Street 

















OBSERVATIONS ON PITUITARY-ADRENAL 
RESPONSE TO EPINEPHRINE 


(Eosinophil Depression Test ) 


By Forrest P. Wuire, M.D., AND LEE E. SuTTON, JR., M.D. 
Richmond, Va. 


Eire study of the adrenal cortex and its hormones has been of great interest recently. 
Investigators have pointed out the role of these hormones in the body's resistance to 
stress. Evidence indicates that many stressful situations, for example, infection, cold, 
surgical operations, hypoxia, psychic trauma, and injection of epinephrine, insulin or 
histamine, are able to cause elaboration of adrenal corticotrophic hormone (ACTH) by 
_ the anterior pituitary gland. ACTH in turn causes the release of hormones from the 
adrenal cortex. 

Thorn and his associates’? found that two of the most constant findings after ACTH 
administration, in the presence of intact adrenal cortices, are increased uric acid- 
creatinine ratio and depression of the circulating eosinophils. It has been demonstrated 
since*> that injection of epinephrine will cause an eosinopenia, provided both the an- 
terior pituitary and the adrenal cortex are functioning normally. Typical results are those 
of Laragh and Almy,® who found that four patients with Addison’s disease and two 
with pituitary insufficiency failed to show an eosinophil depression greater than 28% 
of the control value after subcutaneous injection of epinephrine hydrochloride 1:1000 
solution 0.5 cc. while 20 of 21 normal subjects showed a marked depression averaging 
56%, and six patients with miscellaneous endocrinopathies gave a similar normal re- 
sponse. Thus the eosinophil depression tests are valuable adjuncts in the diagnosis of 
anterior pituitary or adrenal cortical insufficiency. 

At the time the present study was being conducted, no work had been published 
regarding eosinophil depression following ACTH or epinephrine injection in infants and 
children. Hain and Wilson® have recently reported eosinophil depression ranging from 
39% to 100% in 9 rheumatic and 14 nonrheumatic children, aged 6 to 13 years, four 
hours following intramuscular injection of ACTH 25 mg. The uncertain and generally poor 
resistance of the premature infant to stress is well known. Any simple test which would 
give reliable information on the pituitary-adrenal response to stress by infants would 
be of value. The present study was undertaken therefore to determine how the circulat- 
ing eosinophils in premature infants, newborn infants and children respond to injections 
of epinephrine. 


METHOD AND MATERIALS 


The eosinophil counting method described by Thorn? was used. 

As a variation of this method, a standard counting chamber of 0.1 mm. depth and 9 sq. mm. 
total area may be used when the double-depth chamber is not available. Blood is drawn to the 1.0 
mark in the pipet and diluted to 11.0, then allowed to flow into both sides of 2 standard chambers. 
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The average count obtained in each side is multiplied by 11.1. This variation permits the test to be 
used with the usual blood counting apparatus. Although the factor of error is nearly doubled, the 
results are sufficiently accurate provided the initial count exceeds a value set rather arbitrarily at 75 
eosinophils/cmm. 

A count is made 4 hr. after epinephrine is injected into the patient. Serial determinations on pre- 
mature and newborn infants indicated that the response is maximal at 4 to 6 hr., just as in adults.” 

Washburn’ performed serial leukocyte and differential counts on a number of newborn infants 
and found that the total eosinophil count fluctuates within a narrow range throughout the day and 
night. The taking of the blood sample does not in itself serve as a stress stimulus. Preliminary studies 
by the present investigators indicated that the circulating eosinophil counts remain remarkably con- 
stant and uninfluenced by meals, baths and normal crying. Violent screaming for several minutes, 
however, will cause a significant transient rise in the eosinophil count. 


CLINICAL MATERIAL AND RESULTS 


Satisfactory determinations both before and four hours after subcutaneous or intra- 
muscular epinephrine injection were made in 42 cases. These included 20 premature 
infants, 8 normal newborn infants and 14 older infants and children. All the premature 
infants had weighed less than 2270 gm. at birth; at the time of testing 12 weighed 
less and 8 more than 2270 gm. The older infants and children were hospitalized pa- 
tients recovering from acute illnesses or suffering a wide variety of chronic conditions. 

Dosage of epinephrine 1-1000 solution corresponded generally to the following scale: 


NS Tae AO OR a ceo oe Sp ccvnahego 0550 SS wee a eee 0.05 cc. 
See BRR ON ass Saree gies cnt tase ae ale voce cline 0.067 cc. 
MNS RD RESON oon eres ins Bes Soe ae ea Rleee cnicenteroiepteN OL ce 
Weaclts GVGE TRO0 amt. AE 298: 2 oi ne ea AS 0.15 cc. 
Cee 2-12 we FEO Tie WE a5 as keke ob he eb bein einage Gi. 

Se ORR ED RFI Seer 0.15 cc. 

INE 55% As 6d coach (Ger maged 0.4 cc. 


The results are shown in charts 1 and 2 and are summarized in table 1. Chart 1 shows 
the eosinophil depression plotted against weight. Length of gestation could not be 
satisfactorily determined due to obvious inaccuracies in many maternal histories, and 
weight was therefore taken as the best single measure of the maturity of these infants. 


DIsCUSSION 


The exact range of normal values in the eosinophil depression test has not yet been 
agreed upon. A 35% depression following subcutaneous injection has been considered to 
be the upper limit of normal. Thirty to thirty-four per cent is considered equivocal and 
anything less than 30% abnormal. 

Premature Infants: Table 1 and chart 2 show that 8 of 12 premature infants under 
2270 gm. body weight failed to show normal eosinopenia following epinephrine injec- 
tion; one response was in the equivocal range and three were normal. Average response 
of the 12 was only 23.5%. Premature infants who had reached a weight above 2270 gm. 
showed one equivocal, seven normal and no abnormal tests. Average response of the 
eight cases was 42.4%. The smaller premature infants, with few exceptions, fail to 
respond normally to the test dose of epitephrine. As they gain in weight and metabolic 
maturity, their responses are more nearly normal. 

Whether the response to epinephrine may be due to an abnormal resistance of the eosinophils is 


a logical question. If such were the case, the usual response might not occur even though a normal 
amount of adrenal cortical hormone were produced. In order to test this possibility, the eosinophil 
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response was determined in the 6 smallest premature infants in the nursery. These infants ranged 
from 1000 to 1850 gm. in weight with an average of 1450 gm. Following an injection of whole 
adrenal cortical extract (Lipo-Adrenal Cortex,® Upjohn, 0.2 to 0.25 cc., in most cases) the eosinophil 
depression was 27 to 51% (average 41%). With a single exception, these values were within normal 
limits. This indicates that, even in the smallest prematures, the eosinophils are susceptible to the 
action of adrenal hormones, and that the failure of premature infants to respond normally to the 
epinephrine test is due to their inability to elaborate sufficient amounts of adrenal cortical hormones. 

Thorn et al.’ used 20 mg. of 17-dehydrocorticosterone (Compound F) to show normal suscepti- 
bility of the eosinophils in patients with Addison’s disease. This material was not available to the 
present authors and whole cortical extract had to be used. Eosinophil response to injections of this 
extract developed more slowly than it did to epinephrine, not becoming maximal for 6 to 7 hr. 
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CHART 1. Eosinophil Depression After Epinephrine Injection in Premature Infants. 


This may have been due to slow absorption of the extract from the oily material. Had a high blood 
level of hormone been attained at any time, an even greater depression than the average of 41% 
might well have occurred. 

’ If absorption of epinephrine had been slow, this might have been an important factor in causing 
abnormal results in the epinephrine test. That such was not the case is indicated by the fact that 
tachycardia was maximal with 30 min. after injection of the epinephrine and the eosinophil 
response developed to maximum in about the same time (4 to 6 hr.) it does in adults. 


Many investigators have advocated the use of adrenal cortical extracts or of desoxy- 
corticosterone acetate (DOCA®) in premature infants and infants who fail to thrive. 
The value of these hormones has been described in syndromes variously labeled as acute 
intestinal intoxication,® marasmus,® fetal shock,!° dehydration with ketosis,"! debilita- 
tion,?? hypofunction of the adrenals'*:"* and adrenal insufficiency.1-!? It has been shown 
also (Miller’*) that physiologic weight loss can be reduced in premature and term 
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newborn infants by the use of desoxycorticosterone (DOCA®). Jaudon™ also has re- 
ported improvement in the clinical course of premature infants receiving adrenal hor- 
mones. Many of these reports emphasize the possible dangers of prolonged administration 
of adrenal cortical extracts; besides direct toxic effect on the heart, brain, kidney and 
blood vessels, there is the possibility of causing adrenal atrophy by suppression of 
pituitary ACTH. 
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CuHarRT 2. Eosinophil Depression After Epinephrine Injection in Term Newborn 
Infants and Older Infants and Children. 


All the infants. in the study reported here showed a weight gain within the wide 
limits of normal. They were not subjected to the major stress of acute infection or 
operation and showed no clinical evidence of adrenal insufficiency as manifested by 
persistent dehydration, anorexia and vomiting. Consequently no infants received adrenal 
cortical hormones therapeutically. 

Indications for the therapeutic use of cortical hormones in the normal premature require 
further study. There is, however, experimental evidence of an immaturity in the prema- 
ture infant's pituitary-adrenal response to stress. This lends support to the belief that 
adrenal cortical therapy should be used in the premature infant who shows an un- 
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satisfactory clinical course or who is subjected to such unusual stresses as acute infection 
or operation. 

Normal Newborn Infants, Older Infants and Children: All eight of the newborn 
full term infants tested showed a normal response, with an average eosinophil depression 
of 52.4%. This would indicate that the pituitary-adrenal response to a single condition 
of stress is well developed at the time of full term birth. It implies nothing as to the 
ability of the newborn infant to withstand prolonged or repeated stress. 


TABLE 1 


EOsINOPHIL DEPRESSION AFTER EPINEPHRINE INJECTION IN INFANTS AND CHILDREN 



































No. & : | Initial | Per Cent 
| Cases ‘hand Wt. (gm.) Eosinophils | Depression 
Premature Infants | Min. 1 Days 1,219 | 57 | 413 
Under 2,270 gm. } 12 Max. 53 Zot). | + ¥GSs | 48 
| Avg. 21.6 1,814 |. 323 | 23.5 
Premature Infants Min, | 24 2,267-| ia | 33 
Over 2,270 gm. 8 Max. 99 2,806 | ae 61 
Avg 46.3 yes 347 42.4 
Normal Newborn | Min. 1 2,608 | 72 35 
Infants 8 Max. 7 3,997 450 65 
Avg. 3A 3,316 | 313 52.4 
| Min. 24 Mo. | 41 32 
Normal Infants and | 12 Max. Ww: ¥e. 795 81 
Children Avg. 8 Mo. 369 56.0 
| | (Median) 
| Case | (1) 927 | 32 
Children With Ab- | | “RA. Z & Sr, (2) 1,303 | 15 
norma] Responses* 20 j--————_ |— ——  —--— -- ——— —— 
Case | | 
G.F ae ee | 212 | +411 
* See text. 


Twelve of the 14 older infants and children showed an average fall of 56.0%. One 
of the two with abnormal responses was a two year old white boy with eczema. He 
was tested first at a time when the eczema was under fair control; initial eosinophil 
count was very high, 927/cmm., and the depression of 32% bordered on the normal. 
Later he was tested during an exacerbation of the eczema; initial eosinophil count had 
increased to 1303/cmm. and the depression of 15% was definitely abnormal. This is in 
accordance with the findings of Thorn et al.? who state that in the presence of an intense 
eosinophilia a normal response is not to be expected. 

The second child who failed to show normal eosinophil depression was a six year old 
white girl with diabetes insipidus. Skull roentgenograms demonstrated bridging of the 
clinoid processes. There was no definite clinical evidence of deficiency of any of the 
anterior pituitary hormones. Following epinephrine injection, however, the eosinophils 
showed a slight elevation of 11%. Further studies were curtailed when the child left 
the hospital. 




















PITUITARY-ADRENAL RESPONSE TO EPINEPHRINE 881 


During the period of this study no infants or children diagnosed as clinical adrenal 
cortical or anterior pituitary insufficiency have been under observation at this institution. 
Eosinophil depression tests on such cases would be of obvious value. ; 

Three cases were rejected for study because of eosinophil values so low (5 to 
15/cmm.) that values after epinephrine injection would exceed the limits of error of 
the method. One of these was a normal newborn boy, one an 11 month old girl with 
primary tuberculous pneumonia and the third a 12 month old boy with suspected 
acrodynia. Values in all three cases were checked at least twice. There is no explanation 
as to why they were so low. Initial eosinophil values above 300/cmm. were found in the 
other three tuberculous infants in this series. 


CONCLUSIONS 


The eosinophil depression test used as a test for normally functioning anterior lobe 
of the pituitary gland and adrenal gland cortex in response to stress is consistent and 
valid in infants and children. 

The pituitary-adrenal stress mechanism as judged by the eosinophil depression test ap- 
pears to be well developed in the full term infant at birth. Newborn term infants showed 
normal responses. 

Premature infants with few exceptions failed to show a normal response to the test, 
indicating an immaturity in their resistance to stress as mediated by the anterior lobe of 
the pituitary gland and adrenal cortex. 

Older infants and children responded normally in 12 of 14 cases. Of the two excep- 
tions, one was a child with eczema who had an intense eosinophilia: and the other a 
child with diabetes insipidus. 

Many clinicians have long held the belief that adrenal cortical hormones should be 
given to premature infants who do not respond to routine care or who are subjected to 
infection, operation or other conditions of unusual stress. There is a need for further study 
of the therapeutic value of adrenal cortical hormones in premature infants with inade- 
quacy of resistance to stress. 
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SPANISH ABSTRACT ‘ 


Observaciones sobre la Respuesta Pituitaria-Adrenal a la Epinefrina 
(Ensayo de Depresién del Eosinéfilo) 


El ensayo de depresién del eosinéfilo usado como una prueba para funcionar normalmente el 
l6bulo anterior de la corteza de la glandula pituitaria y de la glandula adrenal en respuesta al esfuerzo 
es consistente y valido en infantes y nifios. 

El mecanismo de esfuerzo pituitario-adrenal segin ha sido juzgado por el ensayo de depresién 
del eosinéfilo parece estar bien desarrollado en un infante de término completo al nacer. Los infantes 
recién-nacidos de término mostraron respuestas normales. 

Infantes prematuros con pocas excepciones no mostraron una respuesta normal del ensayo, indicando 
falta de madurez en su resistencia al esfuerzo mientras mediado por el Iébulo anterior de la corteza 
de la glandula pituitaria y la glandula adrenal. 

Infantes mayores y nifios respondieron normalmente en 12 de 14 casos. De las dos excepciones, 
una fué un nifio con eczema que tenia una eosinofilia intensa y la otra un nifio con diabetes insipidus. 

Muchos clinicos han creido por mucho tiempo que las hormonas corticales adrenales deben de 
ser dadas a intantes prematuros que no responden al cuidado de rutina o que estan sujetos a infeccién, 
operaciOn u otras condiciones de raro esfuerzo. Hay necesidad de estudiar mas el valor terapeutico de las 
hormonas corticales adrenales en infantes prematuros con resistencia inadecuada al esfuerzo. 
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HERPES SIMPLEX VIRUS NOT THE ETIOLOGIC AGENT 
OF RECURRENT STOMATITIS 


By KATHARINE Dopp, M.D., AND IsAAc RUCHMAN, Ph.D. 
Cincinnati 


ECURRENT aphthous or ulcerative stomatitis is seen frequently both in children and 
R adults. The manifestation is described in all pediatric textbooks and inquiries con- 
cerning the etiology and treatment are frequently addressed to the Journal of the Ameri- 
can Medical Association and other journals. The common opinions expressed concerning 
etiology are: that recurrent stomatitis may be a manifestation of food or drug allergy, 
that it may be caused by trauma, or that it is caused by the virus of herpes simplex. 

Over a period of years Buddingh and Ruchman' attempted without success to isolate 
the virus of herpes simplex from sporadic cases of recurrent stomatitis. In 1947 it was 
decided to study more intensively all individuals with recurrent stomatitis who presented 
themselves at the Cincinnati Children’s Hospital in order to see if any evidence of 
herpetic infection could be found. . 

Eleven individuals were studied. Seven were adults whose attacks of sore mouth 
had recurred over a period varying from several months to many years. Four were chil- 
dren. The severity of the disease varied from one which produced only mild annoyance to 
one which kept the patient from eating or sleeping for several days. None of the adults 
gave a history of fever or was found to have fever when examined. Two of the children 
had fever. The lesions consisted of aphthae or shallow ulcers surrounded by a red areola 
and covered with a false membrane. They occurred on the inner surface of the lips, the 
buccal mucous membrane or more rarely at the gingivo-dental margin or on the palate. 
Lesions on the tongue, when present, occurred around the edges or on the tip, or the 
tongue might only be red and sore. Marked gingival swelling or bleeding was not seen. 


METHODS AND RESULTS 


Previous communications”* have described the methods employed for the isolation of herpes simplex 
virus from superficial lesions and the procedure used for demonstrating the serologic response to in- 
fection. The same procedures were utilized in this study. A swab of the mouth lesions is transferred 
to the scarified cornea of a rabbit. The development of purulent keratoconjunctivitis followed by re- 
covery and subsequent resistance to cerebral or ocular infection with the H. F. strain of herpes is 
indicative of the presence of herpetic infection. Corroborative evidence may be cbtained by the re- 
covery and identification of the infecting strain from the rabbit cornea or by the demonstration of 
herpetic inclusions in the corneal epithelium. For neutralization tests blood is taken from the patient, 
the serum is separated and stored in dry ice. The test is performed with undiluted serum mixed with 
decimal dilutions of a suspension of brain from mice which have been infected intracerebrally with 
herpes virus. Sterile skimmed milk or normal rabbit serum is used for control tests. After an incuba- 
tion period of 2 hr. in a water bath at 37° C., the mixtures are injected intracerebrally into groups 
of 4 mice each. Deaths are recorded daily and LDw titers are calculated according to the method of 
Reed and Muench.‘ The neutralization index is determined by the methods described in “Diagnostic 
Procedures for Virus and Rickettsial Diseases."* The R. E. strain of herpes* isolated from a patient 
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TABLE 1 








Recurrent Stomatitis 








: Age Date oe Virus in 
No. Patient : ization Remarks 
yr. Tested Sitiee Mouth 
3, J.M. Ad. 11- 6-47 20 0 3 previous attacks. 
1- 7-48 10 aren 
2. L.M. 20 12-15-47 32 0 Recurrent attacks for 1 yr. preceding. 
1-14-48 20 rer 
k 3 [Le A 6 12- 7-48 2 0 Recurrent attacks for 1 yr. preceding. 
1-20-49 3 0 
4. S.M. 2 1— 8-49 Bas! 0 Tested during 2nd attack. Died of cause un- 
known. 
5 M.C. 14 1-18-49 2 0 3rd attack following administration of sali- 
3-25-49 6 cylic acid. Urticaria and edema of lips. 
6. J.A. 29 11-29-48 3 0 Recurrent attacks for 12 yr. preceding. 
12-21-48 a 
7 j.L. 31 1-26-49 <25 0 Recurrent attacks for 6 yr. preceding. 
2-17-49 <25 Bioie 
8. J.D. 32 2-24-49 <25 0 2 previous attacks. 
3-21-49 <50 
9. FL. 32 12- 3-46 , 0 Recurrent severe attacks for several years 
preceding. 
10. E.B. 21 10-28-47 < 6 0 Recurrent attacks for 4 mo. when first seen 
6-26-48 1,300 0 and repeatedly thereafter. Possible cor- 
5- 3-49 5,000 0 relation with ingestion of chocolate. 
11. W.N. 15 12-15-48 160 + Diabetic. 1st attack atypical of herpes. 
1-10-49 300 0 Subsequent attacks mild. 
2-14-49 _ no rise 0 
2-28-49 Sg 0 


with eczema herpeticum is used in the neutralization tests.* Neutralization indexes of 50 or higher 
are regarded as significant. An antibody increase during convalescence is taken as evidence of a pri- 
mary infection. 

The results of the study of the patients are presented in table 1. As can be seen in the table the 
virus was recovered from the mouth of only one patient, Case 11, and that only during his first at- 
tack of stomatitis. Antibody levels high enough to be significant were found in only 2 patients, Cases 
10 and 11. 

The 10th case was that of a young woman who was first seen at the time of her 3rd attack of 
stomatitis. The virus of herpes was not recovered from her mouth nor were antibodies found in the 
serum. She returned 8 mo. later during another of her recurrent attacks. Again the herpes virus could 
not be recovered from the mouth but the titer of serum antibody had risen significantly. She was seen 
a 3rd time almost a year later with an attack of stomatitis similar to the preceding ones. Virus could 
not be recovered from the mouth but the antibody titer of the serum was still at the same high level. 
It seems probable that between the 1st and 2nd visit she had had an inapparent herpetic infection,’ 
or primary herpetic stomatitis which she failed to differentiate from her usual attacks of sore mouth. 

Herpes virus was recovered from the mouth of Case 11, a diabetic boy 15 yr. of age, who had an 
acute illness followed by an attack of stomatitis. Small ulcers were present on the inner surface of 
the lips and soft palate, and the gums and tongue were intensely red but not swollen. Antibodies 





* The R. E. strain was used because higher neutralization indexes were obtained with this virus 
than with the H. F. strain. 
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against herpes virus were present in the blood serum 2 days after the onset of the acute stomatitis 
and did not rise thereafter. Herpes virus could not be demonstrated in subsequent attacks of stoma- 
titis. It seems probable that the patient had been infected by the herpes virus before his first attack 
of stomatitis and that recovery of the virus from the saliva at the time of the sore mouth was a 
chance finding which bore no relation to the etiology of his disease. There is no doubt that the virus 
of herpes simplex can on occasion be recovered from the mouths of healthy individuals." 

Acute aphthous stomatitis, or as it is mow more commonly called, acute infectious gingivostomatitis, 
has been shown to be caused by primary infection with the virus of herpes simplex.” The virus 
can readily be recovered from the mouth lesions and antibodies absent in the serum during the acute 
phase rise to high titers during convalescence. It is sometimes more difficult to recover the virus from 
the muco-cutaneous lesions of recurrent herpes but antibodies are high in the blood at the time of 
the appearance of the lesion and do not rise subsequently. 

In table 2 are presented studies carried out on children with acute infectious gingivostomatitis 
during the period of study of recurrent stomatitis. It can be seen that, in contrast to the negative 
results obtained on the patients with recurrent stomatitis, the virus of herpes simplex was always re- 
covered and that antibodies against herpes simplex virus, absent or low in the blood serum during 
the acute phase of the disease, rose to high titers several weeks later. Similar studies on 2 patients, 
one with recurrent nasal and one with labial herpes, are appended at the end of the table. The virus 
was not recovered from the lesion in the 1st case and not sought for in the 2nd. Antibodies were 
high in the serum at the time of the appearance of the vesicles and failed to rise following their 
disappearance. 

TABLE 2 


Herpetic Stomatitis 

















: Age Neutralization Virus in 
No. Patient oe. Date Tested aie Mouth 
P. Le. 24 4 -7-49 5 2 
4-28-49 16,000 sion 
2. N.H. 13 11-24-48 2 + 
12-21-48 1,000 ied 
> H.H. 7 3- 447 + 
4. DL: 8 3-27-47 Ei + 
= B.L. 6 11- 6-47 15 + 
1- 8-48 6,000 eee 
6. G.L. 4 7-18-48 63 + 
9-13-48 1,200 ee 
hes W.R. 53 10-29-47 <6 oe 
5-14-48 200 Poa 
8. R.A. 9 12- 7-48 2 + 
1-15-49 1,000 Tike 
9, RJ. 4 4-27-49 3 4 
5-11-49 3,000 Ape 
10. H.N. 14 2-22-49 Coe a 
11. 7%. 5 5-24-48 100 + 
6- 2-48 30,000 
Recurrent Herpes 
i. R.K. 8 12- 7-48 300 0 
1-18-49 200 
2. F.F. Ad. 2-20-49 10,000 


4- 6-49 
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DISCUSSION 


Two cases of recurrent stomatitis, thought to be due to herpes, have been reported by 
Scott et al.1° In both patients virus was demonstrated in the saliva only once, at a time 
when the serum contained strong neutralizing antibodies. In one patient the description 
of the mouth is quite atypical of primary herpetic infection as the vesicles and ulcers 
were small and found mainly on the palate. The other patient had had herpes labialis 16 
days previously. Blank,"' in a recent report from Scott’s laboratory, states that attempts 
to isolate the virus of herpes simplex, or to demonstrate characteristic herpetic inclusion 
bodies by biopsy of aphthae from cases of recurrent stomatitis, have failed to demonstrate 
the virus in many such lesions studied.* Ziskin and Holden’? report having seen two cases 
of recurient stomatitis due to herpes but present no data to prove that the stomatitis was 
herpetic in origin. Four cases of recurrent stomatitis in women 30 to 51 years old were 
shown by Rosenstein and Ziskin'* to be due to trauma. Possibility of herpetic virus 
etiology was eliminated by negative results in animals tested with corneal inoculations 
from saliva. It was not possible to find in the literature any case of recurrent stomatitis 
proved to be caused by infection with the virus of herpes simplex. 


CONCLUSION 


The virus of herpes simplex is not the usual etiologic agent of recurrent aphthous or 
ulcerative stomatitis. 

In reported cases in which the herpes virus has been recovered from the mouths of 
individuals suffering from recurrent stomatitis or the titer of antibodies has risen in the 
blood serum following infection, it seems probable that these were chance findings 
which bore no relation to the etiology of the disease. 
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SPANISH ABSTRACT 


Virus Herpes Simplex No el Agente Etiolégico de Estomatitis Recurrente 


Las pruebas hechas por Buddingh y Ruchman por muchos afios de aislar el virus herpes simplex 
de casos de estomatitis recurrente han fracasado. Los autores actuales han estudiado recientemente la 
enfermedad mas intensamente en 11 individuos. El virus fué aislado de la boca de un individuo en un 
ataque, pero no se pudo encontrar en ataques subsecuentes. Otro paciente tuvo un alza de titulo de 
anticuerpo durante el periodo de observacién, pero todas las pruebas de aislar el virus de su boca 
fracasaron. En casos reportados en los cuales el virus habia sido recobrado de las bocas de individuos 
padeciendo de estomatitis recurrente o el titulo de anticuerpos se habia levantado en el suero de 
sangre durante el periodo de observacién, parece que estos fueron descubrimientos de suerte que no 
tenian ninguna relacién con la etiologia de la enfermedad. 
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AMERICAN ACADEMY OF PEDIATRICS, INC. 
PROCEEDINGS AND REPORTS 


THE PRESIDENT’S COLUMN 


HE returns of the vote on reorganization were overwhelmingly in favor of both 
a. 

There was some misunderstanding of proposition 2. The purpose of this proposal 
was to provide the Executive Committee with a directive to select, upon the retirement 
of Dr. Clifford G. Grulee, a successor to his office best suited to fulfill the requisites of 
this position who is, at the same time, available for appointment. The second proposal 
was perhaps unnecessary. Authority to select an Executive Secretary is vested in the 
Executive Board and it was suggested by Dr. Veeder in his letter of transmissal that 
changes might have to be undertaken slowly and involve a certain amount of pragmatism. 

It is expected that Dr. Grulee will continue under the reorganization plan as Executive 
Director until his retirement in July of 1951. Meanwhile the Board is proceeding most 
thoughtfully with the consideration of possible appointees to this important position. 
It is necessary, of course, that this man should have the confidence and respect of the 
membership but he must, at the same time, have executive ability, business acumen and 
an unusual capacity to reconcile the divergent views of our powerful organization into 
a pattern of Academy activities. The nature of his office makes it almost inescapable that 
the popularity of the Executive Director will vary from time to time with one or another 
segment of the membership. 

It is obviously to the advantage of the Academy and for the continuity of an over-all 
program to have the same individual remain in this position for many years. It is, never- 
theless, an essential safeguard to the authority of the Board and the will of the membership 
to have this appointment made or reviewed annually. It would be unfortunate to have 
frequent changes in this position but it might prove disastrous for us to be committed 
to a long term appointment. 

Certain changes in the Bylaws are necessitated in reorganization. These are to be pre- 
pared by Dr. Joseph Wall and submitted to the Board and to the general session at the 
fall meeting. 

The Executive Board welcomes advice, counsel and criticism from the members to 
guide them in the selection of the new director. It should be noted that the office of 
President is a matter of annual election and that this office is of prime importance in the 
interpretation and expression of membership opinion. Each member of the Academy 
should consider appropriate choices for the office of President and without further solicita- 
tion present his recommendation to the Nominating Committee. 

Epwarp B. SHAw, M.D., President 
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SPECIAL SECTIONS 
THE PEDIATRICIAN AND THE PUBLIC 


AN OPEN FORUM 
PauL A. HarPER, M.D., Editor 


Statements appearing in this column do not necessarily reflect the opinion of the editor nor are they 
to be interpreted as the official opinion of the Academy. 


COMMUNICATIONS FROM HERBERT C. MILLER, M.D., HENRY G. PONCHER, 
M.D., AND JULIUS B. RICHMOND, M.D. 


INTRODUCTION 


HIS issue contains two communications on the future of pediatric education, and 
La be followed by others in the next issue. The idea of developing this subject grew 
out of a conversation with Dr. Herbert C. Miller, during which he discussed some of his 
own ideas and expressed the desire to know the views and have the benefit of critical 
comments of other authorities in the field. This project was presented to several individ- 
uals who agreed to prepare their views. It is expected that the communications which are 
presented in this month’s issue and those to come in next month's issue will merely serve 
as a stimulant for further comment and criticism. 


DeEarR Dr. HARPER: 


HE current debate that is raging over the ways and means of meeting the costs of 

medical education is important, but it is unfortunately precluding consideration of 
other vital matters pertaining to medical education. I refer to what seems to be a too 
meagre concern for the content of the medical curriculum, particularly that part of it 
which deals with the care of children. I think the time has come for a critical re- 
examination of the aims and purposes of pediatric training programs. 

Judging from the content of current American pediatric journals and scientific pro- 
grams, it is difficult to escape the conviction that the bulk of pediatric teaching is still 
mainly concerned with the Virchow School of Pathology. Yet, it is apparent that the 
health problems of children in many sections of the United States have become more 
and more concerned with mental, emotional and social factors—a change seemingly 
recognized by all, deplored by many and welcomed by few. 
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As pediatricians we are cognizant of the change, but are understandably confused con- 
cerning our role in these new areas of child health. The confusion that exists is well 
documented in the preliminary draft of the interpretive Report of the ICH Committee 
of the American Academy of Pediatrics. Ten pages of this Report (chap. II) are used to 
define a pediatrician when all that is needed is one line—to wit, a physician who by 
inclination and training understands children and their problems. There is no need to 
debate whether a pediatrician is to be a general practitioner in a special age group or a 
consultant to other physicians. He will continue to be both, proceeding so far as he can 
with each problem and seeking the help of other physicians and of the allied professions 
when necessary. The Report goes on to suggest that specialty training in pediatrics has 
been overdone and is now on the decline. This confusion and defeatism, if widely 
accepted, will strongly tend to prevent changes in pediatric education at a time when 
radical changes in pediatric practice have occurred. This prediction is borne out in the 
conclusion of the Report which states that ‘‘. . . there is nothing visionary in the program 
which has been advanced, nothing in fact that has not been tested by experience.” The 
changing conditions of child health call for quite the opposite point of view. The 
greatest of vision and willingness to experiment with new ideas and methods in pediatric 
education are needed if the modern health problems of children are to be met. 

I think there are certain concepts that need to be stated if education is to keep pace 
with the changes in pediatric practice. First, it is essential that those responsible for the 
educational programs be genuinely interested in the mental, social and emotional lives 
of children. Second, the medical schools should realize that while they have done an 
excellent job of teaching organic medicine, they have poorly equipped students for general 
practice, which constitutes the bulk of medical practice. Third, there must be a willing- 
ness on the part of those responsible for medical education to experiment with new tech- 
nics and methods in order to put the newer disciplines of mental, social and emotional 
health on a par with the teaching of organic medicine. Fourth, it is the responsibility 
of the medical profession and particularly the medical schools to help the public find 
solutions for these health problems just as they have done in some areas involving the 
physical health of the people. 

Probably the most serious defect in medical education in the last quarter of a century 
is the lack of regard for the general practice of medicine. The assumption has been that 
if a student knew the fundamentals of organic medicine, he was prepared for general 
practice. The error in this assumption shows up when the student moves from the hos- 
pital wards to the outpatient clinic and from his internship or residency to general prac- 
tice. In both instances he moves into an area where symptomatology is vague, physical 
findings are largely negative and the diagnoses are often uncertain. The fact that few 
department heads have personally accompanied the students into these difficult areas, 
but have remained on the hospital wards, has probably had a significant effect on the 
student’s lack of interest in general practice. The department heads have delegated the 
responsibility of teaching in the outpatient clinics to the junior staff members, thereby 
leading the student to believe that the everyday problems of everyday people are less 
important than the patients seen on the hospital wards. The department heads may have 
a genuine interest in the mental, emotional and social health problems of children, which 
make up so large a part of clinic and private practice, but the effectiveness of their in- 
terest on the student loses some of its force unless they also descend to the floor of the 
arena and become active and interested participants. 

The student in the outpatient clinic or the young doctor starting out in practice often 
is frustrated because he is constantly running up against problems for which he has had little 
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or no preparation. The heavy pressure of a busy clinic or a private practice coupled with his 
inadequate preparation and the lack of adequate and sufficient personnel trained in the 
fields of mental, emotional and social health have given him too often a feeling of in- 
difference about these new areas of child health. He consoles himself with the idea that, 
after all, he is the guardian of the children’s physical health and is doing an excellent 
job of that. Unfortunately for the children the resolution of their mental, emotional and 
social health problems depends primarily on the attitude, knowledge and skill of their 
doctors, who see them first and while their problems are in the incipient stages. In the 
final analysis the outcome for the children will depend on the attitude of the medicai 
schools towards these health problems, for it is the schools that determine the attitude 
and skill of the physicians. 

The failure of the medical schools to prepare students and house staff for general 
practice is recognized in the Report of the ICH Committee. It suggests as a corrective 
for this deficiency that the pediatric resident go out to the ‘grass roots” during the 
residency-training period and work in some small hospital under a competent pedia- 
trician, both to find out what practice is all about and to bring help to the locai 
physicians. The trouble with this suggestion is that this is too vital a part of a student's 
training to leave to chance. The medical schools should appreciate that neither the 
wards nor the outpatient departments of the medical centers provide the students with an 
adequate concept of the problems of private practice. The problems of general practice 
can only be appreciated in the setting in which they exist. It is important that every stu- 
dent, no matter whether he is going to be a specialist, an administrator, research worker 
or public health physician, should have some first-hand experience with general practice 
early in his medical career. For these reasons the University of Kansas has arranged for 
each junior medical student to spend 11 weeks with some qualified practitioner in Kansas. 
This is an obligatory part of the curriculum and is in addition to the regular prescribed 
courses. Such an experience should make the transition from the ward to the clinic easier 
and make the student a wiser and more sympathetic interne, resident, research worker 
or public health officer. 

Willingness to experiment with the curriculum is essential if pediatric education is to 
keep abreast of pediatric practice. The Department of Pediatrics at the University of 
Kansas School of Medicine is attempting to place greater emphasis on the mental, emo- 
tional and social aspects of pediatrics by changing its teaching technics and methods and 
will continue to do so as new and better methods are suggested. For instance, all the full- 
time staff share equally in the teaching that is done in the outpatient clinic and on the 
wards in an attempt to impress the student that the one is as important as the other. 
Students and residents have their time divided equally between the wards and outpatient 
clinics, Residents are appointed with the idea that they will complete the two year train- 
ing program at this institution if they wish. This is done, so that each resident will get a 
well-rounded experience and thus avoid the situation whereby a resident serves on the 
wards of one medical center for a year and then moves to another center where he re- 
peats what he did the previous year. Each resident in his second year spends four months 
working with the child psychiatrist. The latter not only consults on the hospital wards, but 
also works in the general pediatric clinic every day. This gives him an intimate contact with 
the students, house officers and attending staff. His advice is immediately available on any 
and all problems, thus overcoming the altogether too frequent difficulty of having the 
psychiatrist's diagnosis and recommendations, made after the student has moved to another 
service or the patient has been forgotten, buried under an avalanche of intervening events. 
The experience in the general outpatient clinic is invaluable to the child psychiatrist, who 
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finds in it ample opportunity to observe “normal” children and to keep in touch with 
other aspects of pediatrics. 

It is hoped that the technics just described will make it possible for the students and 
house officers to think as readily in terms of mental, emotional and social health as they 
do now in terms of organic medicine. The pediatrician should have as much familiarity 
with the basic concepts of mental, emotional and social disease as he does now with the 
Virchow School of Pathology. This does not mean he is to become a psychiatrist, psy- 
chologist or social worker any more than he now is a pediatric surgeon, endocrinologist 
or radiologist. It does mean that he must be able to accept more responsibility in these 
fields than he does now. His failure to assume more of these responsibilities will result 
in these problems being neglected or delegated by parents to cultists or lesser trained 
professions. 

Part of the failure to make more progress in the mental, emotional and social health 
of children is the lack of accord, amounting in some quarters to distrust and resentment, 
that has grown up between the medical profession on the one hand and the psychiatrists, 
psychologists and social workers on the other. None of the latter groups have the finai 
or complete answers, but they do have technics of study and methods of obtaining in- 
formation which have been largely ignored by the pediatricians. This is a sorry state of 
affairs, because the pediatricians need these allied groups as badly as the latter need the 
help of the pediatricians. More can be accomplished in teaching, research and service 
to patients by all groups working together than is likely to result from independently 
pursued courses. 

One of the last papers written by Dr. Joseph Brennemann was on ‘The Menace of 
Psychiatry,’ in which he deplored the emphasis given to these problems by the medical 
profession through various lay publicity channels. He felt that the medical profession 
would only increase the difficulties by permitting them to be scrutinized by the public. 
I have no doubts concerning the correctness of his conclusions, for the same thing hap- 
pened in regard to nutrition. The great discoveries made in nutrition during the past 30 
years have been broadcast to the public. One of the results has been an increasing fear on 
the part of the American mother that her infants were not getting enough of this vitamin 
or that mineral or some other essential foodstuff, but also much good has come of this 
increasing knowledge. It seems to me essential that the public be informed concerning 
mental and social health and that the medical schools continue to play as vital a role in 
these fields as they have in organic medicine. Undoubtedly great progress was made 
in tuberculosis and syphilis control when the public was confronted with these problems 
and urged to bring them out of the family closets into the light of day. There are mental 
health problems that will have to be treated in a similar fashion if any progress is to be 
made. The mentally slow child does not stand to benefit very much by any program 
until the public learns to discuss this large problem with the same frankness that it does 
syphilis and tuberculosis. I doubt whether the educators, psychologists and psychiatrists 
can convince the public of the needs of these children without the leadership of the medi- 
cal profession at all levels, but particularly starting with the medical schools themselves. 

These remarks are not meant to be taken as a final answer to admittedly difficult and 
large problems, but are offered to provoke further discussion of them. The challenge 
that lies in the present-day health problems of children in this country is obvious. It 
remains to be determined whether we as pediatricians rise to meet it. 

HERBERT C. MILLER, M.D. 
Kansas City, Kansas 
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SOME MIDCENTURY REFLECTIONS ON PEDIATRIC EDUCATION 


By HENRY G. PoNCHER, M.D., AND JuLius B. RICHMOND, M.D. 
Chicago 


T THE midpoint of the twentieth century, it is appropriate that we reflect upon 
A pediatric education—its past and future. If progress is to be assured, self-critical 
assessment is essential. In this spirit, therefore, it is our objective to discuss the next half- 
century of pediatric education in the light of what has transpired in the first 50 years. 
In the space allotted, it will be impossible to deal with all the specific problems at under- 
graduate and postgraduate levels; this discussion will therefore be rather general. It will 
not be possible to deal with specific problems of educational technic. 

One cannot, of course, discuss pediatric education without first considering pediatric 
practice and its changing emphasis. Unless pediatric education is sensitive to these shifts 
in emphasis, it is destined to ineffectiveness and ultimately to disrepute in the eyes of the 
people. That pediatric practice will not remain static is assured by the alertness of our 
population and related professional groups to advances in medicine generally and to in- 
fant and child welfare more specifically. This has resulted in constant demands for in- 
creasing pediatric services both quantitatively and qualitatively. Thus the pediatrician is 
rapidly brought to the realization that the health and welfare of infants and children 
cannot be the vested interest of the pediatrician or any single professional group. It is 
appropriate therefore to consider some of the factors which have been responsible for 
the changing orientation of pediatric practice and, as a result, pediatric education. These 
factors may be considered, for the convenience of discussion, under the following head- 
ings: 

1. The control of the infectious, nutritional and metabolic diseases. Perhaps the 
greatest single contribution of pediatrics during the past 50 years has been the reduction 
of morbidity and mortality from infectious causes. The increase in our knowledge of 
bacteriology, immunology, antibacterial therapy, nutritional factors, fluid, electrolyte and 
metabolic requirements has been accompanied by widespread practical application of these 
basic principles to clinical pediatrics, although the recent survey of the Child Health 
Services of the Academy! emphasized the uneven distribution of pediatric care. The over- 
all impact of some of these advances has recently been reviewed by Cooke? and is reflect- i 
ing itself to a considerable extent in the longevity figures of our population.* While many 
problems concerning infectious diseases—and particularly those of the common respirafory 
diseases—remain with us, it is apparent that preoccupation of the pediatrician with only 
the common infectious diseases is a thing of the past. Concomitantly, therefore, there has 
developed a greater interest in guiding the development of the child between his periods 
of acute illness in order to insure the fulfillment of his greatest potentialities. This func- 
tion, which is often designated as “the guidance role” of the pediatrician, is destined to 
become the major occupation of the pediatrician and should therefore determine to a 
large extent the content of pediatric education of the future. Other factors are ac- 
celerating this trend in pediatrics and these must therefore be considered. We must make 
it clear, however, that this trend should in no way compromise the teaching of disease 
processes in pediatric patients. If a relatively small proportion of this discussion is de- { 
voted to the problems of teaching the clinical aspects of pediatric pathology, it is only 
because this has in the past received the major emphasis in pediatric education. 

2. The recognition of infant and child welfare programs as public health functions. 
Although voluntary agencies have been active in the infant welfare movement for many 
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years, there has developed an increasing tendency for public health agencies to assume 
responsibility for elevating the standards of infant care and for the provision of such 
care where it does not exist. This should not be interpreted as a threat to the pediatrician, 
but rather should become a proving ground for the application of pediatric advances which 
the private practitioner of pediatrics may find useful. Health supervision of the preschool 
and school age child* has lagged considerably behind that for infants probably because 
medical conditions which constitute a direct threat to life are less numerous in these age 
groups. As longitudinal studies of growth and development become more abundant, it is 
becoming obvious that pediatric supervision during these years is of considerable import. 
As a result many health departments are inaugurating programs to provide for the medical 
supervision of the preschool child while school systems are developing more adequate 
health programs. Obviously these expanding programs require professionally qualified 
personnel of varied disciplines. Generally the pediatrician is considered to be the logical 
person to coordinate these programs. In too many instances, however, qualified pediatri- 
cians have not been available to fill these positions for a variety of reasons. It is unfortu- 
nate that in many instances pediatricians have been ill-equipped by virtue of training 
to assume these responsibilities. It is obvious, however, that an increasing number of 
pediatricians are being drawn toward “public health pediatrics’ which is as variable as 
consulting positions in state premature programs, infant welfare, preschool and school 
health programs, programs for handicapped children, rheumatic fever detection and con- 
trol, and mental hygiene programs. Pediatricians may justly feel that they have pioneered 
—as has no other clinical specialty—in the application of clinical information to public 
health activities. Is present pediatric education effectively translating information gained 
from these long-term experiences to its students ? This question will be dealt with later. In 
adult medicine, public health departments have only recently involved clinicians in public 
health activities, such as cancer and diabetes detection. 

3. The mental health, status of our population. Whether the increase in mental ill 
health in our adult population is only apparent or is real cannot be dealt with in the space 
allotted. There is general agreement, however, that an increasing number of adults are 
observed to have mental illness requiring hospitalization or outpatient treatment. The 
degree of ineffectiveness in our adult population due to emotional problems is impossible 
to estimate. Although this might, on superficial examination, not be related to pediatrics, 
the impact of the early years of life on personality development, long appreciated by 
psychiatrists, is becoming more widely recognized. This has resulted in a wholesome 
inquiry: into and re-evaluation of infant and child care in our culture; particular emphasis 
has been placed on a critical study of the time-honored practices in pediatrics which may 
have contributed in no small measure to some of the neurotic tendencies of our time. In 
health supervision one of the greatest contributions of the physician may be in guiding 
emotional growth in a healthful direction. This has resulted in the establishment of a 
number of “child guidance clinics,” “pediatric psychiatry” and ‘‘child psychiatry” units 
in pediatric hospitals and clinics. In general the educational functions of these clinics 
are directed with varying effectiveness toward postgraduate rather than undergraduate 
students. Our people are becoming increasingly cognizant of the responsibility of every 
physician for an understanding of personality development and the emotional factors as- 
sociated with somatic illness. Emphasis should, therefore, be forceful in the undergraduate 
teaching of emotional development and its aberrations. 

4. The relatively high incidence of rejections for medical causes in the mobilization 
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for World War II. One of the most dramatic factors calling attention to the health status 
of our young people was the large number of individuals considered medically unfit to 
serve in the military services. The effect of mental disorders in contributing to these 
rejections has already been commented upon. The total impact of these figures certainly 
reflects seriously upon the health supervision of children in spite of the reluctance of some 
medical authorities to assume any responsibility for these conditions. Certainly such factors 
as housing, diet, economic and educational status are significant influences upon health, 
but physicians cannot absolve their responsibilities by projecting these problems to other 
groups in the population. Rather this emphasizes that health matters do not lend them- 
selves to the isolated considerations many of these same medical leaders have zealously 
guarded. The mobilization figures reflected inadequacies of medical care, for which the 
more recent Academy Survey? provided documentation. The uneven distribution of care, 
its quantitative lack, and qualitative defects in the form of inadequacies in training of 
personnel are particularly apparent from this far-reaching survey. 

The foregoing review of pediatric trends certainly does not present any new information 
to those interested in pediatric education. It is presented because it does describe a transi- 
tion in the practice of pediatrics from a specialty concerned predominantly with the care 
of sick infants and children to a more positive approach to the maintenance of health in 
our young population. In this light practice becomes a matter of health supervision of 
the growth and development of every infant and child in order to permit the fullest 
expression of the physical, mental, emotional and social development of the individual. 
Thus the care of the sick patient becomes only one event in the life of the individual 
which threatens this development rather than the central focus around which pediatric 
practice centers. A teaching program should therefore demonstrate this approach. The 
limitations of a hospital service in teaching this approach are evident. The pediatrician, 
as judged from the Academy Survey, already spends 54% of his time in well child 
supervision. A qualitative analysis of these services would probably reflect considerable 
unevenness in the type of supervision currently offered, however; in many instances this 
represents immunization procedures rather than guidance of the total development of the 
child. 

An evaluation of the effectiveness of pediatric education, therefore, must consider the 
preparation of students for the guidance of the total development of the child. With very 
few exceptions, training centers in pediatrics have not been sufficiently dynamic to re-orient 
their training programs to encompass this changing orientation in practice. There has 
developed an unhealthy sanctity about the teaching of a clinical discipline at the bedside 
of a sick patient in the Oslerian tradition. Osler, as a pioneer in educational technic, would 
be the first to admit, were he alive today, that clinical pediatrics encompasses a great deal 
more. The American Board of Pediatrics has subtly attempted to influence training pro- 
grams by allotting a minimum of 25% of its examination to growth and development. 
Yet many of the candidates are relatively poorly prepared educationally for this portion 
of the examination. Those who are prepared often reflect great individual effort rather 
than a rounded educational program. If this is true at the postgraduate level it must be 
considerably more so at the undergraduate level. It has been a great disappointment to 
many entering upon the practice of pediatrics to find that they must first start to learn 
the “facts of life’’ relating to pediatrics. 

What then should be the direction of pediatric education ? Certainly an opportunity must 
be provided to study the longitudinal development of the child. While a hospital service 
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is an essential portion of such training, it usually provides only a ‘‘cross sectional’ view 
of the child during a period of illness. It becomes apparent therefore that pediatric edu- 
cation must increasingly find a way to bring into the educational process such diversified 
activities as infant and preschool health programs, nursery school activities, and school 
health and mental hygiene activities. This emphasis does not detract from the study of 
morbid pediatrics; as a matter of fact it has made such study more dynamic and productive 
where such programs exist. It has enhanced more intensive study of incipient disease by 
properly charging both faculty and student with tke responsibility for the total health of 
the child. It is important therefore that teaching programs increasingly provide an oppor- 
tunity to study the same population grouping in both health and disease insofar as is 
practically possible. 

We may look forward to the day when attendance at well baby and well child clinics, 
preschool nursery and school health programs will be more generally required in both 
undergraduate and postgraduate pediatric training. Thus while the clinic and ward remain 
the workshop for the study of sick infants and children, the well baby clinics, preschool 
nurseries and school health programs, if properly conducted, become parallel workshops 
for the study of the healthy child. Furthermore, they provide an opportunity to observe 
the child in the social milieu in which he lives; this enhances the study of the effect of 
environmental factors on the child and permits the student to observe these at first hand. 
The significance of such teaching has been discussed in more detail elsewhere.®»* In many 
instances the student can have brought home to him at an early date the potential impact 
of the physician in community health planning (a sphere in which few physicians have 
found themselves adequately equipped by training) if an alert teaching staff sets the 
example by active participation in these activities. Significantly also the student is per- 
mitted to observe the working relationships between pediatrician, psychiatrist, public 
health officer, psychologist, social worker, public health nurse, nutritionist, teacher and 
school administrator. It has been our observation that the well rounded pediatrician does 
not withdraw from these workers in related disciplines but, by familiarity with their 
activities, learns to work with them effectively. In so doing the pediatrician does not 
relinquish his care of the patients, for he, as the one who embodies all of these disciplines 
to some extent, must remain the central figure in the care of the patient. 

In this connection, it is difficult to refrain from some comments on certain trends which 
on the surface seem desirable, but actually are somewhat pernicious. We refer to the 
tendency to pay lip service to the teaching of related disciplines by having representatives 
of related professions give special courses or to set up separate “units.” Thus we observe 
some departments discharging their obligations to the social aspects of pediatrics by having 
a social worker present a course on the subject ;* the emotional aspects are often dealt with 
only in a psychiatry unit or child guidance clinic; nutritional problems are often referred 
to a “nutrition clinic,” etc. What a frustrating experience the student must have when he 
observes his teachers unable or unwilling to discuss these problems with him! If physicians 
in a teaching center are unable to make the synthesis of this related information, what 
hope can he have for himself? Certainly clinical teaching is most effectively done by 
example and we believe the time is not past when we need well grounded, general 
pediatricians in teaching positions who have not been narrowed by their research inter- 
ests. It should not be inferred that there is no place for research or specialty clinics con- 
tributing to research, but there has been a tendency to develop such activities at the expense 
of the student and good teaching. The contributions of an active research program to the 
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education of the student are well recognized. The development of critical attitudes, the 
elaboration of new information, as well as the development of new teachers and investi- 
gators are all essential contributions of research to a balanced educational program. 

The problems of guidance of the emotional development of the child and its importance 
has already been discussed. In training students, it is well that we recognize early that 
the emotional development of the child reflects the emotional status of parents. It is 
essential that the physician have a good working knowledge of adult psychiatry. A pedi- 
atric department must therefore have an interest and, we hope, influence in the teaching 
of adult psychiatry. One might inquire whether the needs are different in this respect than 
they were years ago. The needs do not differ, but the setting of practice has changed 
with the result that the physician today must be prepared to understand emotional prob- 
lems more readily. In a predominantly rural and stable country of years ago, the prac- 
titioner often had the information necessary to understand personality by virtue of long 
association with families in his community. Today with industrialization and urbanization, 
an attempt must be made to achieve the same understanding promptly and effectively. 

A discussion of pediatric education would not be complete without some consideration 
of an educational program for physicians in practice. Heretofore, these programs have been 
limited largely to medical meetings, “refresher courses’”’ and hospital conferences and 
activities with great qualitative variation. Undoubtedly the most effective education is 
that which becomes a continuous day-to-day process. Obviously this involves the decen- 
tralization of educational activities from the medical centers to strategically situated areas 
in the various states. In areas where such programs have been in effect they have worked 
out quite well. For the training of residents, it provides an opportunity to observe com- 
munity practice and in many instances to become interested in ultimately settling in similar 
areas to practice. To the men in practice, contact with the medical center through the 
teaching program is a day-to-day stimulus to study. A not unimportant by-product of the 
program is the elevation of the general level of service provided with the development 
of the teaching program. With additional hospital construction becoming available through 
the Hospital Survey and Construction Act, the extension of these programs is enhanced. 
It is our belief that bringing the medical school activities to the communities is much 
more productive educationally than the refresher courses by which many departments 
discharge their obligations to the practicing physician once each year. This does not imply 
that refresher courses should be abandoned ; they should not be the major source of post- 
graduate education, however. 

The key to the solution of many of the problems of pediatric education is the quality 
of the teaching staff. Obviously the program we envision requires a teaching staff of indi- 
viduals with a broad educational background in the humanities, a good basic scientific 
background, well-rounded clinical training, a deep interest in children, and a wholesome 
attitude toward and responsibility for the social applications of pediatric practice. This 
may seem to be asking too much, but we do not come by good teachers only by chance or 
by virtue of the fact that an individual is unsuited for anything else (as has all too often 
been the case). We believe more individuals are qualified for good teaching now than 
ever before, but it is futile to expect to attract them without appropriate opportunities. 
Too often do department heads lament the loss of a promising young individual when 
they have not made attempts to provide so much as a liveable salary. Indeed, a non- 
medical man recently took the opportunity to chide a group of medical deans for hoping 
to attract promising young instructors at salaries that would hardly be considered ade- 
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quate for liberal arts college instructors with five to eight years less training.* That we 
have fared so well thus far is largely a tribute to the interest and energy of many young 
people who have served “above and beyond the call of duty.’’ With the prevailing eco- 
nomic advantages of practice, it is hardly just to ask promising young individuals to 
subject themselves (and often their families) to further privation. Rather it should be 
our objective to make teaching opportunities possible on the basis of merit rather than 
economic considerations. 

Lest one take refuge in the old refrain that the “budget is inadequate,” it must be 
admitted that this is a real problem upon which many recommendations are dependent. 
A wholesome philosophy of pediatric education must be agreed upon, however, before 
one can determine whether available funds would be appropriately spent. In many in- 
stances one wonders whether the tenacity (or lack of same) with which pediatric edu- 
cators and pediatricians generally pursue more adequate budgetary support is directly 
proportional to their true interest in pediatric education. Certainly the fact that 13 
schools spend less than $25 per year for each student for pediatric education and that 
half the schools have annual budgets of less than $25,000 is eloquent testimony to the 
inadequacy of available teaching funds.’ If the old adage that “we get what we pay for’ 
is true, graduates of our medical schools must be entering upon practice largely unpre- 
pared to care for infants and children, This is a problem of concern not only to pediatric 
educatorsebut also to all educators and, more broadly, all citizens. They must share the 
responsibilities, especially in tax-supported institutions, for educational inadequacies 
when requests for more adequate budgets have been defeated. We believe they should 
be made aware of their responsibilities, since they benefit or suffer as the case may be. 

Although many detailed considerations of pediatric education have been omitted, 
these in general find appropriate solution when the general orientation is wholesome. We 
believe we have indicated that pediatric education has been too static; as a result it has 
not prepared its students as ‘effectively as it should in the light of changing practice. A 
greater emphasis on a positive health program for infants and children is therefore indi- 
cated and the educational program should embody adequate preparation therefor. With 
the approach of the Mid-Century White House Conference, all pediatricians should 
constructively re-evaluate the role of pediatric practice at the mid-century, its future in 
the decades to come, and the possible improvement of preparation for this practice. 
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TRENDS 
By JOHN P. Hussarb, M.D., Contributing Editor 


This and subsequent descriptions of events and trends are intended to be unbiased and factual, pre- 
senting both sides of controversial matters so that conclusions may be formed from critical appraisal 
of things as they are. These statements do not necessarily reflect the opinion of the writer nor are 
they to be interpreted as official opinion of the Academy. 


MEETING OF CHILDREN’S BUREAU ADVISORY COMMITTEE 


HE following report, submitted by Dr. Clarence H. Webb, official liaison repre- 
a sapdie from the Academy to the Children’s Bureau, summarizes the highlights of 
the meeting of the Advisory Committee on Maternal and Child Health and Crippled 
Children’s Services at The Children’s Bureau, January 30 and 31, 1950. 


This general advisory committee, constituted in 1948, meets once or twice annually 
to advise with the Maternal and Child Health and Crippled Children’s Services concern- 
ing the policies and programs of these divisions of the Children’s Bureau. It is to be 
distinguished from smaller technical committees which study and give advice on specific 
technical problems. Academy members in attendance at the meeting were: Harry H. 
Gordon, Chairman of the Advisory Committee, Allan M. Butler, John P. Hubbard, 
Thomas F. Shaffer, Clarence H. Webb, James L. Wilson, Leona Baumgartner, Associate 
Chief of the Children’s Bureau, and Katherine Bain, Director of Division of Research in 
Child Development. 

Dr. Edwin F. Daily reviewed important developments since the last committee meeting. 
Attention was directed to the Annual Report of the Children’s Bureau in the December 
issue of The Child, wherein significant increases in child population and changes in 
maternal and infant mortality rates are reviewed. Cooperative planning and action between 
the Children’s Bureau and voluntary agencies has been fruitful. The Bureau called a con- 
ference of state Crippled Children directors and the staff of the National Foundation for 
Infantile Paralysis for discussion of administrative problems and establishment of princi- 
ples for cooperative action. Other voluntary agencies with which planning conferences 
were held included the National Society for Crippled Children and Adults, National 
Epilepsy League, Physicians League against Epilepsy, American Heart Association, Ameri- 
can Public Health Association, American Hospital Association and the Junior League. 

The Children’s Bureau has requested the Blue Cross Commission to urge the extension 
of family contracts to cover the cost of care of newborn infants. It was reported that 
the new Interassociation Conference of voluntary agencies, including the American Public 
Health Association, American Medical Association, American Dental Association, Ameri- 
can Hospital Association, American Public Welfare Association and the American Nursing 
Association, considered the maternal and child health and crippled children’s services 
as one of their first fields of study and recommendations. 

Emphasis on assistance with training of professional personnel, previously recommended 
by the advisory committee, has proceeded in various fields. Financial support to training 
centers in various states, in the form of scholarships or grants-in-aid, has been applied in 


899 














900 CLARENCE H. WEBB 


the fields of rheumatic fever, audiology, premature care, school health services, dental 
services, maternity and pediatric nursing and postgraduate courses for physicians, 

Dr. Arthur J. Lesser reviewed trends in the expansion of maternal and child health 
and crippled children’s programs, mentioning a number of problems which were referred 
to working subcommittees of the Advisory Committee. Reports from the various state 
agencies indicated that increased funds, if made available, would be used toward insti- 
tuting or expanding programs for care of premature infants, sight conservation, school 
health, dental programs, and the extension of crippled children’s services to include cere- 
bral palsy, epilepsy, hearing defects, orthodontia and neurosurgery. 

The Committee was informed that Children’s Bureau Funds for the Crippled Children’s 
program in Arizona had been withdrawn after a number of conferences because of the 
State’s policy of excluding Indian children from the service. 

The Advisory Committee was divided into subcommittees on Rural Care, Long-Term 
Care, Education and Training, and Need for Special Services, which considered and 
reported an problems in these special fields. 

The Subcommittee on Rural Health, Dr. John P. Hubbard, Chairman, recommended 
as follows: 

(a) That the Children’s Bureau promote Rural Health Conferences, including repre- 
sentatives of producers and consumers of health services, acting insofar as possible through 
existing organizations, such as state or county rural health councils, state agencies estab- 
lished under the Hospital Construction Programs, the Rural Committees of the American 
Medical Association, and the National Health Council and state commissions established 
for the White House Conference. 

(b) That continuing attention be given to regional planning toward establishing closer 
affiliation between community hospitals and urban centers in order to extend medical, 
dental, nursing and other personnel to outlying communities, recognizing the important 
position of the general practitioner in these rural areas in maintaining maternal and 
child health. 

(c) That development of local health units is a matter of urgent priority in the im- 
provement of rural health services, 

(d) That the Children’s Bureau explore the possibilities of meeting transportation 
costs when needed to carry patients living in rural areas to hospitals, clinics or doctors, or 
to transport professional personnel to isolated patients, as one method of bridging the 
gap between needed services in rural areas and available services in urban centers. 

The Subcommittee on Long-Term Care, Dr. Herbert R. Kobes, Chairman, recom- 
mended: 

(a) That the Children’s Bureau, with the United States Public Health Service and 
state agencies, develop planning relative to construction of convalescent facilities in 
close proximity to existing medical services. 

(b) That the Bureau stimulate services to provide educational facilities for children 
confined by long-term medical care, recognizing the desirability of periodic evaluation 
of the medical and educational programs in order to fit the individual’s needs, especially 
for older children. 

(c) That the field of custodial care be explored. 

(d) That consideration be given, in planning for long-term care, to the relative ad- 
vantages of care in the hospital, the convalescent home, or the child’s own home. 

(e) That training of personnel be improved in all possible ways, recognizing the im- 
portance of a basic knowledge of emotional development and needs. 
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The subcommittee on Education and Training, Dr. Edward Rogers, Chairman, recom- 
mended: 

(a) That financial aid for education and training be continued through (1) edu- 
cational stipends, at least some of which funds should be made available to teaching 
institutions for grants to students not involving prior commitment to return to service 
in any stipulated area or state, with extension of grants to all relevant fields of service 
(physical therapy, nursing, nutrition, etc.) and (2) grants-in-aid to educational pro- 
grams, largely channeled through state agency control, but with permissive direct grants 
to universities. 

(b) That studies be made of the pyramiding of time and costs involved in training, 
especially in public health fields, giving consideration to the standards for administrative 
medical personnel in the Maternal and Child Health field in relation to the problem otf 
recruiting and holding competent persons in these positions. It was suggested that schools 
of public health might organize orientation courses in pediatrics, obstetrics, orthopedics, 
psychology, etc., and that the Children’s Bureau should make permissive the granting of 
stipends for the necessary time to achieve competence in such training. Attention was 
called to the American Medical Association’s current two year survey of medical education. 

(c) That the Children’s Bureau encourage comprehensive program planning and func- 
tion on a regional pattern, recognizing the potential opportunities to the student, the 
resident physician and the practicing physician inherent in a regional relationship be- 
tween a teaching center and the surrounding communities. 

(d) That enrichment of curriculum content in relation to public health programs be 
encouraged by the collection and dispersement of relevant scientific information, by the 
establishment of a summer institute or a series of regional institutes to which representa- 
tives from all appropriate educational institutions would be invited, and by aid to uni- 
versities in studies and programs of interdepartmental cooperation, looking toward 
improved curricula in the fields affecting maternal and child health. 

The Subcommittee on Need for Special Services, Dr. Nathan Sinai, Chairman, recom- 
mended: 

(a) That the Children’s Bureau, recognizing both the value and the limitations of 
unattached clinics and isolated services within a community, encourage as a long-tertn 
objective the integration of the existing special services within the communities with a 
view of their consolidation for a total plan of services to mothers and children. 

(b) That priority of services be directed toward those conditions about which some- 
thing can be done (examples: epilepsy, newborn care, prematurity) rather than emphasis 
on fields of neglect. 

(c) That diffusion of effort through multiplication of programs without accompanying 
development of personnel be avoided. 

(d) That the Children’s Bureau study the services available to mothers, infants and 
children in the medical and hospital plans now in operation. 

(e) That the Bureau appoint a working committee to suggest which of the family 
service plans (for example, The Health Insurance Plan of New York City, Permanent) 
now in operation should be analyzed critically to determine what is being done and what 
should be done toward affording satisfactory maternal and child care. 

(f) That consideration be given to a pilot study of a single community concerning its 
organization, its resources, and the development of those resources in the field of health, 
especially as related to maternal and child health. 

Plans for the 1950 White House Conference on Child Health and Welfare were dis- 
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cussed by Miss Katherine Lenroot, Chief of the Bureau. A conference of approximately 
4,000 is anticipated, to be held during the first week of December, with the focus directed 
toward the mental, emotional and spiritual development of the child. Unanimous approval 
was given to a motion by Dr. John P. Hubbard to the effect that the Children’s Bureau 
call to the attention of the White House Conference National Committee the potential 
usefulness of the Academy of Pediatrics’ Study of Child Health Services, and recommend 
that a meeting be held between representatives of the White House Conference Com- 
mittee, the Academy of Pediatrics, the Children’s Bureau, the U. S. Public Health Serv- 
ice, the Council of Medical Services of the American Medical Association and the Child 
Health Committee of the American Public Health Association, to discuss the develop- 
ment of community resources in maternal and child health. 

The present status of Federal legislation relating to maternal and child health was 
discussed by Dr. Leona Baumgartner, Associate Chief of the Children’s Bureau. There 
is more legislation related to children at present than at any previous time, probably 
occasioned by the rapid increase in the child population (40% more children 0 to 5 
years than in 1940) mounting costs, curtailment of Crippled-Children and Maternal 
and Child Health programs in many states, and general interest in child health. 

Of the general health measures, the ‘‘omnibus’’ health bill is not expected to pass the 
present Congress; ‘splinters’ from this bill appear separately: the bill for Federal aid 
to medical education is in process of revision after passage by the Senate; the bill for 
local health units also has passed the Senate and is being considered by the House; 
amendments to the Hospital Construction Act which was passed last year increased grants 
to the states from $75,000,000 to $150,000,000. 

More directly applicable to child heaith are: the School Lunch bill, which has been 
passed ; several bills related to child research, now before the Senate Committee on Labor 
and Public Welfare; $.2352 and similar bills now in the House which would increase the 
authorization for Maternal and Child Health and Crippled Children grants to the 
states from 18.5 million to 50 million dollars; and the National School Health Services 
bill, providing 35 million dollars, passed by the Senate and now before the House Com- 
mittee on Interstate and Foreign Commerce. Numerous amendments have been proposed 
to the latter bill and the Association of State and Territorial Health officers has recom- 
mended instead ‘the enactment into law of the type of bill which provides more money 
for general health services for children.” 

The position of the American Medical Association in relation to the Bills for School 
Health Services and Aid to Medical Education was stated by Dr. Ernest Howard; that 
of the Academy of Pediatrics toward Aid to Medical Education by Drs. Webb, Hubbard 
‘and Butler. A motion that the Advisory Committee indorse the principle of Federal 
assistance to education of medical and allied personnel, introduced by Mr. Harry Read, 
representing the CIO, was passed by majority vote. 

Following the meeting of the Advisory Committee, the undersigned, recently appointed 
as Liaison representative from the Academy to the Children’s Bureau, spent an extra day 
in the various divisions of the Bureau in order to develop acquaintance with the aims and 
methods of these divisions. Discussions of the relationships between the Bureau and the 
Academy were held with Drs. Baumgartner and Daily, also with Dr. Harry Ong, former 
liaison representative. 


(signed) CLARENCE H. Wess, M.D. 
Shreveport, La. 

















PUBLIC HEALTH, NURSING AND MEDICAL 
SOCIAL WORK 


Myron E. WEGMAN, M.D., Contributing Editor 


PROTECTING THE CHILD ABOUT TO BE ADOPTED 


N ADOPTION is of deep significance to all those whose lives it affects. It is much 
more than an action at law. It is more than a way to satisfy the longing of a child- 
less couple to have a boy or girl in their home. 

Adoption sets the course of the whole life of a child when, obviously, he is too young to 
make for himself the momentous decision on choosing a new mother and father. Adop- 
tion affects the lives of the adopting parents as much as having a child of their own. 
They are faced with the responsibility of giving an individual his start in life. And who 
can say what it means to a natural parent to give up a son or daughter? 

Children who need new parents because for some reason their own parents cannot 
carry the responsibility for them are in urgent need of parental concern of all the people. 
These children should have the protection of good laws that are effectively administered 
because they have the support of all who are interested in children, including profes- 
sional groups such as the American Academy of Pediatrics, 

Pediatricians, whose concern is with the physical well-being of children, have perhaps 
not thought about how children acquire new parents. They probably take it for granted 
that every protection is given this helpless group. Unfortunately, this is not true every- 
where. 

About 75,000 children are placed in adoption each year in the United States, half of 
them born to unmarried parents. The quality of the protection these children get at 
the time of their adoption depends not only on the effectiveness of their State’s adoption 
law and procedure but also on the social services locally available to make adoptions work 
well. The laws on the statute books of many States are antiquated or drawn with so little 
understanding of the elements involved that they do not protect the legal and social inter- 
ests of the children and adults concerned. Some communities have no social agencies 
qualified to place children in adoption and other communities do not give to the qualified 
agencies they have enough financial support to meet the demands made on them. 

The Children’s Bureau of the Federal Security Agency has recently issued a publica- 
tion, Essentials of Adoption Law and Procedure,}* that points out what should be in 
legislation and in related procedures that will enable a State to exercise its parental re- 
sponsibility for children in this critical situation of acquiring new parents. The publica- 
tion discusses the interests of the parents too. Their interests are best served by careful 
consideration of the child’s welfare. If the most suitable new parents are selected for a 
child through a process that safeguards his legal and social rights, the adoption is bound 
to protect his natural and adoptive parents as well as the child. — 


Prepared, at the request of the Editor of the column, by the editorial staff of the Children’s 
Bureau, FSA. 
* One copy will be sent free on request. See reference 1. 
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As Essentials of Adoption Law and Procedure states, the three aims of an adoption 
law should be: 

To protect the child from unnecessary separation from parents who might give him a 
good home and loving care if they had help and guidance, and from undesirable adoption. 

To protect the natural parents from hurried, ill-considered decisions to give up their 
child. 

To protect the adopting parents from becoming responsible for children whose heredity 
or capacity for development they know nothing about. 

The Children’s Bureau is often asked if there isa “model” adoption law that States 
might follow in improving their legislation. There is not and the Children’s Bureau 
believes that using a model law would be impractical, chiefly because legislation for the 
welfare of children is in various stages of development in the several States. The Bureau 
suggests instead nine broad principles of adoption. They are, in summary: 

1. Ending the natural parents’ rights is as important as establishing new parental ties. 

2. Placements in adoption should be made only by an agency authorized to do so by 
the State department of welfare. ’ 

3. Proceedings should be in a court of record that hears children’s cases, preferably in 
the community where the prospective parents live, and where the child is properly before 
the court. 

4. The court should have the benefit of a social study and a recommendation made or 
authorized to be made by the State department of welfare. 

5. Consent to adoption should be obtained from the natural parents or, if they have 
relinquished their rights legally, from the person or agency having the right of consent. 

6. Hearings ’should be closed to the public and the records should be kept confidential. 

7. Residence in the adoptive home before the adoption petition is heard should be 
required, preferably for one year. 

8. If a final decree is not entered, provision should be made for transferring the child 
to a suitable home and for his care and guardianship. 

9. Safeguards should be provided in laws related to adoption to assure the welfare 
of the child in matters that arise because of adoption and to define the rights and obli- 
gations of parents. 

Essentials of Adoption Law and Procedure suggests in detail the provisions an adop- 
tion law should contain. Most pediatricians, we believe, will be more interested in the 
social protection. Consequently, we have condensed the publication’s section on that 
subject.  ~ 

SOCIAL AND LEGAL ASPECTS OF ADOPTION 


An adoption law should promote the best interests of the child and should safeguard 
the rights of his natural and his adoptive parents. Effective adoption procedures will 
reduce to a minimum the hazards that now surround adoptions in many places. 

The unfortunate results of inadequate adoption laws and procedures are well known 
to many individuals and agencies. Infants of unmarried mothers especially are in danger 
of being exploited by commercial organizations and by persons who do not realize the 
harm indiscriminate placement can do or who profit financially from the adoption trans- 
action. In many instances the child has been removed from the custody of the mother 
very soon after birth, and in some cases the mother has relinquished her rights to the 
child even before birth. Proper medical care for the unmarried mother, adequate social 
casework service, boarding-home care of the baby or of the mother and baby together, 
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and consideration of the legal and social rights of the mother will protect her. These 
services will also eliminate many of the evils that have been associated with adoptions 
sponsored by persons or agencies not equipped to give the services needed by these mothers 
and their infants. 

Court decisions invalidating adoptions because certain provisions of the law have not 
been complied with point to the need for care in framing adoption law and procedure. 
Considerable progress has been made toward bringing adoption laws into harmony with 
recognized principles of child protection. The close relation between legal and social 
concern for the welfare of a child during adoption is being more and more widely ap- 
preciated. In recent adoption laws, legal and social protections to prevent invasion of the 
rights of parents and children are found in the provisions relating to “consent to adop- 
tion.” Need is seen for legislation closely related to the adoption statute that will require 
court sanction of voluntary relinquishment or surrender of parental rights. - 

A child about to be adopted should be assured of a home that will offer full opportunity 
for sound physical, mental, spiritual and emotional development. To this end, adoption 
laws provide for a social study of the prospective home and for a period in which the 
child lives in the home under the supervision of an agency qualified to place children. 
This is to make sure that the home is suited to the child and the child to the home. 

The State welfare department, which has general responsibilities with respect to the 
protection of children, has specific responsibility for safe-guarding the interests of chil- 
dren undergoing adoption. Need for social as well as legal protection is recognized in 
those adoption laws that require the State welfare department to assist the court by supply- 
ing information about the child’s personality and background and about the proposed 
home. That responsibility the State department may delegate to local welfare departments 
or other public or private agencies qualified to do this work. 

No law relating to the welfare of children stands by itself. Full protection of children 
requires a whole network of statutory and administrative provisions benefiting children. 
Adoption law, although dealing with a specific area of protective legislation itself, de- 
pends upon many other legal provisions and administrative practices for its effectiveness 
as an instrument to safeguard children. Of primary importance are the statutes pertaining 
to transfer of parental rights and responsibilities, legal guardianship, regulation of child- 
placing activities, licensing of foster homes and inheritance. 

Organizations and individuals concerned about adoption laws must be concerned also 
about the need for providing whatever social services are necessary to make the laws 
work well. State departments of welfare can accomplish little for the protection of chil- 
dren unless funds are provided for the employment of the skilled staff required. Public 
and private agencies providing care for unmarried mothers must also be adequately 
financed. Provisions for placement of children in foster-family homes and for other forms 
of child-welfare services must be available to a!l communities. 


ENDING OF PARENTAL RIGHTS AND OBLIGATIONS 


The ending of parental rights merits as much consideration as an adoption. The purpose 
of adoption requires that parental rights and obligations of the natural parents be termi- 
nated before adoption can take place. However, much confusion exists under current laws 
about the acts that constitute a severance of these rights. 

Parental rights and responsibilities may be terminated by court action or by voluntary 
action of the parents. Consideration of the legal and social aspects of the various forms of 
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voluntary relinquishment permitted in the different States is of the utmost importance. 
Procedures regulating this action should be covered separately from the adoption act. 
No transfer of parental rights in a child should be valid and binding without judicial 
sanction, In this action social services should be available to the court for a report on 
the circumstances surrounding the surrender of rights. 


CONSENT TO ADOPTION 


Consent to adoption does not of itself end the parental relationship. Many undesirable 
adoptions result from the parents’ signing of a consent to adoption without proper thought, 
sometimes under duress or even before the child is born. Such consents may be an in- 
vasion of parental rights and may create difficulties for the prospective parents. 


PLACEMENT IN ADOPTION 


Unfortunately, many adoptions are arranged by individuals and organizations whose 
main purpose seems to be to provide children for couples wishing to adopt them. Unregu- 
lated placement is potentially dangerous, not only because persons unable to care for 
children properly may be given control of them, but also because separation from natural 
parent or parents may occur without due consideration for the legal and social rights of 
child and parent. 

The present trend is toward the requirement that adoption placements be made only 
by social agencies that are legally authorized by the State welfare department to place 
children in foster-family homes specifically for adoption. It is difficult to carry out such 
a requirement because it is difficult to control independent or voluntary placements by 
parents and others. Laws relating to regulation of child-placing agencies and the way 
in which these provisions are complied with are of the utmost importance in protecting 
children from unsuitable adoptions or, what is equally undesirable, from failure to obtain 
for children permanently deprived of their own homes the benefit of legal adoption under 
proper safeguards. 

Reliance must not be placed on statutes alone. Child-placing agencies, under private 
or public auspices, must be equipped to operate with the best standards of child care. 
In addition, their services must be available to—and made known to—those who need 
them. 

State welfare departments keep a list of authorized child-placing agencies qualified to 
do adoption work. These agencies are prepared to help individuals who want to place a 
child .in adoption or who want to adopt a child. This list would be useful to physicians, 
lawyers, clergymen and others who are frequently requested to place children in adoption 
or obtain children for couples wanting to adopt them and who wish to refer the persons 
making these requests to a responsible source of help. 


REFERENCE 


1. Essentials of Adoption Law and Procedure, Bureau Publication 331, Washington, D.C., Children’s 
Bureau, FSA, 1949. 
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NEWS AND ANNOUNCEMENTS 


The Pediatric and Immunology Departments, New York Medical College, 106th Street and Fifth 
Avenue, New York City, offer two Research Fellowships in Pediatric Allergy, one starting July 1, 
the other, January 1, stipend to be arranged. The Fellowships run from one to two years and appli- 
cants must be certified in pediatrics or have the requirements for certification. Applicants who have 
had previous training in chemistry and/or immunology and who are desirous of a research career 
will have preference. 

Application should be made to the Office of the Dean. 


* * * 


The John and Mary R. Markle Foundation has named 20 medical scientists as the third group 
of Scholars in Medical Science. In this third group, three are designated in pediatrics as follows: 
Robert Alan Good, pediatrics (rheumatic fever), University of Minnesota Medical School; John 
Philip McGovern, pediatrics (neonatal period), George Washington University School of Medicine; 
Robert James McKay, Jr., pediatrics (heart disease, physiologic anemia of infancy), University of 


Vermont College of Medicine. 
* % * 


STUDIES RELATING TO PREMATURITY 


The Children’s Bureau recently called together an advisory group to consider the initiation of 
a study of the effect of various types of hospital care on the survival rates among premature infants. 
The group explored in general how such a study might be designed and how various groups might 
contribute to it. Officially representing the American Academy of Pediatrics at the meeting were 
Dr. Arthur H. London, Jr., of the Executive Board and Dr. Stewart H. Clifford, Chairman of the 
Committee on the Fetus and Newborn. The American Hospital Association was represented by Mr. 
Maurice Norby. Others present were: Dr. Gertrude Cox, Dr. W. Thurber Fales, Dr. Harry H. 
Gordon, Dr. William Haenszel, Dr. Deborah Leary, Dr. Ruth Puffer, Dr. Edward R. Schlesinger, 
Dr. William Schmidt, Dr. John Whitridge, Dr. Samuel M. Wishik, Prof. Jacob Wolfowitz. 

As a result of this conference, detailed plans for the study are being drawn up. The study will 
probably cover several states. It is hoped that the proposed study will be a cooperative project between 
the Children’s Bureau, the American Academy of Pediatrics, the American Hospital Association, the 


State health departments and other. 
* + * 


Dr. Federico Gémez of Mexico City, Director General, District IX of the American Academy 
of Pediatrics, has been appointed Director of the Maternal and Child Health Section of the Pan 
American Sanitary Bureau and World Health Organizational Regional Office, Washington, D.C., 
and will travel through Latin America to study the maternal and child health problems in each country. 


* * * 


Dr. Robert B. Lawson, Professor of Pediatrics at the Bowman Gray School of Medicine, Wake 
Forest College, has been appointed to the Editorial Board of the American Journal of Diseases of 
Children. 


* * * 


Dr. John Claxton Gittings, Professor Emeritus of Pediatrics at the Medical School of the Uni- 
versity of Pennsylvania, died March 8, 1950. 
He was a past president of the American Pediatric Society. 





EDITORIAL 


HE American Academy of Pediatrics this year lost the full time services of Dr. John 
P. Hubbard who has accepted the chair of Preventive Medicine and Public Health 
at the University of Pennsylvania. 

To many members of the Academy it will seem strange not to have the mailman oc- 
casionally present them with a letter from John, urging them, more or less gently, to 
direct or indirect action furthering the interests of the Academy and the cause of child 
health. In the past four years he has carried through the enormous task of directing the 
Academy Survey of Child Health Services and subsequently sweated through the formative 
stages of the ICH Committee and the efforts to follow up the Study with constructive 
action, 

We may be sure there have been many periods of stress and strain while endeavoring 
to weld all the various groups working on the Study and the follow-up procedures into 
effective action. Many of us have heard parts of the story. Only a few are thoroughly 
conversant with all the trials, the tribulations, the occasional heartbreaks and frustrations 
and the moments of real or wry comedy. 

The efforts of John Hubbard, and the workers he inspired and led, have brought new 
laurels to the Academy, made many new friends for the organization and have put valua- 
ble weapons in the hands of the medical profession to use in the battle for even better 
health for the children of our country. 

Not only his intimate friends and co-workers but all Academy members and all idealists 
looking toward a better world can join in extending a hearty vote of thanks for the whole- 
hearted and tireless work of the man who believed in his job. We know he will continue, 
as a Fellow of the Academy, to work for the ideals in which our organization believes. 

John, please accept our heartfelt thanks for a job well done and our best and sincere 
wishes for success in your new venture. 
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